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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a wiring 
substrate and a wiring substrate module which make it 
possible to rapidly transmit signals and effectively 
prevent a damage caused by external factors, and their 
manufacturing method. 

SOLUTION: The electric wiring element 10 having electric 
wiring patterns 12a-12g formed on an insulating 
substrate 11 and an insulating layer 20 covering the 
electric wiring element 10 are provided, and an optical 
waveguide 30 as an optical wiring is provided in the 
insulating layer 20. A luminous element 40 and a light 




receiving element 50 are provided in the insulating 
layer 20, and IC chips 61 and 62 are provided on the 
opposite side to the electric wiring element 10 of the 
insulating layer 20. Since the optical waveguide 30 is 
provided in the insulating layer 20, the occurrence of 
the break of the optical wiring and an optical noise can 
be prevented, and the loss in optical propagation can be 
reduced. 
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[«t*«3] WEStttt. 

mmm 1 EttOftEJKSKo 
mmm±] ttEftWftRi*. ffiEsHtfM<OrtttfcE 

nt v * 3 c tT% mmm 3 E«<oftE«as 

&m 4 E«<OftK»8*fio 
a6<ol£ l ©{g^Pijp 
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««« »* * nr « c * w« i: -r « m&r 5 mm 
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«BK* tiT ^ S c ttftWt £*?% mmm 6 EttEtffcE* 
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mem i (oimmtimmtmmm 2 

iuHBm 3 (ommmmtmmm 4 <awg«8£ 

nt v > § c £ t~f%> mmm s e«<e> ftsas 



mmm 1 oil mmymmmz, 
£?%mmm 1 tm<ommmm.o 

#3 c £%&m£~?%mmm 1 les^MiSc 

2] ME«*E«ffl5fi. «iSji<D»^E» 
/ ^ - V <r £ tt&m £ f £ MaRiI 3 EKO^EM 

MW&m 3] MEH«E»a5fc*, §Htr/l^~<> 

Yfrz>*%>m<Do*><0'P*< £*> limil^Rfc 
«fc 0 ft fc««fc«»E«/< * - VaWftSS ftTfc 
3 C £ fc t* 3 Ett03feEt«SIS. 

4] mmmmmz, ^xx^^vi 

Jig, #U-f5K, BTil, PPE (Polyphenyl ethe 
r) WJ9g t Vxy-7UTO43J;0 : ^U^-L/'7'r VMS** 

£%^m£?z>mmm 3 eko^eiksie. 

6] BuESfttes 

mmm i stm^mM^^—Jw 
mmm 1 7] we%mrsik». wia»aw©rt*fc 
ffiS^nri/^c fc^«tt§M«« 1 6E«©7tE 

[If 1 8 ] «»E««JR?* fettiOES** 1 ?©^ 

*<^fe-**^ ^E^^co^^cEiS^nri/^c 
«oetsp*6»«©±^, jai^^gat-rs c £&mt%i 

[»*^ 2 0 ] WE««a8**«t*Iltl^ 
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£ § fc 46 tc » > ffi^cD^Jif t -^fl^lBKOKttmt A< 

OCR (C :@B»DiMS», R : WMlvmrO mSk 
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netic Interference) / -V V^MBJ© £ n X h 
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6<0/n-Y^U FSOJtBBaSfiJ&ffB-rSJi^ 

^^O^^tCi^^^b^^^fflV^T^jmyp-feX^Ccfc D 

[0 0 0 6] b^b^S, ft»ifti8*a«±lcSffl£ 

[0007] *5%mi±frfr%mm&icmfrT%:-$titc$> 

[0 0 0 8] 
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3MRT^c|BB^n/c^^B^s 7tfl^^{§-r^/c46 
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[ooi i] *ftmic&%mz»*i?*->i'<og8Bjj& 

mTmmmvm&ztfi $ *ara»«»*-r sis t * 
[0012] ^mic&zmmmm&rcitmsm^ 

[0 0 13] *«WfcJ:*3tElia«<D»5t*tt*fett 
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tfM ecu) &z<Dmntfm^tez&8L<onmsM^ 

1 2 a-l 2 g££r#A/ev>5 0 MKESK/<£— 
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»/^ — V 1 2 e~ 1 2 gfcfcSIK 1 1 (SI 
lW±*ffl«l) tM«nt^«o 
2 c fc«SM3IS/«*— > l2dfctt. WIAtflRl— BJi 
OUT, SiPBJifcvSo ) fcJ&SSnTi/>S#> 

1 2 a J: I2dli, 1 B 



fcfr^ uCm tttBE*L^*— VI 2 a~l 2 g 

[0 0 18] n«ljB*/**->l 2ali, 83fc*f4 0 
ffi£OSM^-T>*efe^. >1 2b&> s 

2 cte\ ti^TT^ I C^y^ 1 (I3#i) ^©fi 

7^>t^t), ««b»/^->i 2d »»-rsi 

[0019] Sil 1 <DW&5<0%m\Cl$, JMBfr&MK 
«E*Wft!«4aSWil 4, 1 5#»tt6ftT^5o V 
« 1 4 fc»tlBE»/*#-v 1 2 a fc©BfcttSM*7L (X 
;l/-*-7M 1 3 aOTg«3ttT43tK W 1 4«Stt 
3L1 3 a ic^tifeBft if 0»l<«^Ltt«I» 
2 atcl|«CWtc»SS^tiTV^o MS 1 5t 
WMmW^—y l. 2 b £<DH(cttSM?L l 3 b^JBJ* 
£ttT:&D, til 5ttS3BE?Ll 3blc^n/':»t 
f*%ttLT««Be«/**-Vl 2 bfc:«KWK:S«;£*i 

tv^o cct\ tsi 4*^*awfc»t* r^2om 

[0 0 2 0] fgftiR^ Ofc*, MSI 4 ^^ffRlLTgHiS 

^nr^So <:^i?4 0^ w&MEE*mvt%> 

fe*6<Z>MKWfi4 Oat, mSC^fcfflJnrTS 
^W14 obi:, SBteau 0 c h^lt^o MR* 
|4 0attHl 4te«ttl/tV^jb\ SS^tt^BaJ* 

£ 0 MSMS4 0 a rgs 1 C0«M« 

rig i cDfi^PiraSij o-*f*«ytc»JESurv^o 

[0 0 2 1] »JBR?5 0tt, «I1 5t*t[p3LTiaiS 

«**u*-r«fei6©«#mi5 o b t, s^«5 5 o c 

fcWLTV^o ^S*ffi5 0 aMil 5frcjg»bT 
««CWfc»ai*tlTV^So tSfl5 0a» 

»Wo r«3 0«i«sj o-^WJtc^u, {§^« 
115 o b*«*«9io rig i cofs-^m^m^j «o— *#«9 

[0022] mum 2 0 co^M (SS 1 1 «i:E»«0 

fin 6, ft^n^m^z m±i~?%tz&h com^nm 
1 7, ftm^nuw&tfwtia-ztiznmi 8 a, is 

mm 1 6 fcssjtt*^ 4 o coe^itffi 40b t©Hfc:»s 

Ml3c «^titfe 0 , 1 6 ttffiKTL I 

3 cte?E9lSnfe»«f**^bT«^Mfi4 ObMM 
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ttfcswsfrcv^o m^mmi 7 so<o« 

^m^5 0 b £<£ffflte&SfifiFL 1 3 d«^ntl5 

o , i 7 i*&ffi?L 1 3 d icftmztircmnftit 

MTfif «S5 0 bK»«»k:8«^nt^So Mi 
1 8 a fc«RE3BU^^— > 1 2 c £0HfcttttttffL 1 3 
eW^tlt^D, ill 8 att»«9Ll 3 eicftm 

znrcmmib*ftLTnmEM'**-->i 2 c*c««« 

> 1 2 d £0H(cttffiM?L 1 3 f ^M^tiTl)^ « 

mi 8b(«i 3 f icftmznrcwmfa&frLTm 
1 2 d icm^mc&m?ftT^%o cc 
x\ m^nm 1 6tf*awo 2off«u o 
-iwitcMt^ 7 3E^*aw© r«2©« 

coo2 3]«»»B3o^ mytm? 4 0 t&ytm=? 

A«ft#*iftoWIWlc, WKEJ*tfi oo±«li:a 

Oa, 3 0b*tlT^o ffift® 3 0a 4 

oo»«8B4 o c h^fiqj-r^ £ 3 MMi/cfetK aw 

V^o 3 0 om«E»SP 1 0O^®£& 

Tftfttl^ «W»BS3 0©3teaKriRl (S#7aft) fc 

oBi^ftoctMMcno aim w* 

[0 0 2 4] «M@H«1 0lc«:> MAfcf. -te^y* 

^egB^s^s w«^jie»*Ks #5xx#+i«i 

tf ;l/ F 7 *y * 7 U V h EffilS 

E»a«fc«. Sfii i#\ g£ffc7;i^~^A (a 1 2 
O s ) , #^X-tr^^y# (SM*lSJ«^X-b 
5^*y^) , ^ft;7;l/^~^A (A 1 N) £>££fA-5<Y 

T1MB. PPE (Polyphenyl ether) MR, 7x/^ 
r7ny (SKltM) ) 7b^&££¥0?^0'>&< 

£t*> &Kl FR-4ftM*7W*^i 



E«*Sfc«s 5MtO*^Xx*^*>BBaSS±k:«!IA 
tfMf^Sv^i^Mf^x,f^>/iI, ^7frft&£ 
v^*«Wtt©# U 5 F> £ fettKBtttt*av^#BB 
»^V^>^P^fy (BCB) *H<D»JB*ffiV^ 
fe "7 * b U V ^ 7 <* J: 0 KftBteMKEIH* 

«e«§u wtm& wm sntc mmmwm £ 

ftfc$><D<D£ £%^5o 
[0 0 2 5] HUM 2 0«\ 1 0 OfinKO 

o i: ^*^4 o^rfSjtjR^s o ttmm^x^m 
zft&mste^ mmmz o^ytm^c^^xmm^u 

[0 0 2 6] MW3 0^ IP^ 1 . 5 

4 ifiO lfX7 x/-mH t -T Sx*+i/«J»JC <fc 
D*jS2*rC*5D, *0*«tt«l^«3 0 |tmt**«o 

[0 0 2 7] fcte, «»iKK3 0«s H l te^bfc<k5 

2 (A) , CB) 3T/13 K *5J:tf 

3713 1 *HtfJ:5te:LT*rii*nfc^7y FH3 2 
«fc!)&5tlBt©^M83 0AfcLTfc£V\, 
fc* H2 (A) ttHl 4:ra*05fiafc*^T«Wfbfe« 
»ttB3 0AOKffi«5fi**"rfeO'tf*t)s 11 2 (B) 
(A) OIIB -llBMlC^fcW\micMlfc-?%'£> 

[0 0 2 8] C©«WB»3 0 A-Ctt, 37l3 1tii 

^tflBSfWi. 5 4SSo^x7iy-;v*±#tt 

tf 3 0 /imTfc^o CCOnr»3 1 « N CTx.^, 

|R!C0WiHISPtcSI*ffi3 1 a, 3 1 bttLT^S, 

v F/f 3 2^ 3713 1 £0S^cM^ £ <9 fcJSBT^O'J^ 

ic&DMf&Znx&O. *©»*ttffllA«3 0 fimt^ 
§ 0 clcoj:5tc, «WjftB3 0 AfcH*f*aJ&»^rc* 

■ 3 2feJ:^7l3 Hi, n7B3 10lSf$3&^7 
^y Fit 3 2©JBSf*<fct)t»*:#^i:v^ftft*»fe'rfc 

K07*U;i/»», ,fjxfi/yw:yxfi/>^^ 

[0 0 2 9] ^^4 Otis 

F (light emitting diode I L ED) 0* 



Bezugsquelle / Source: Japanisches Patentamt / JPO, CD / DVD JPE_2002002 



Seite des Dokuments generiert durch DPMA 



(6) 



#M 2 0 0 2 - 6 1 6 1 



tit, ^mm^x^x^^f^^<o<Dct^^o 
[0030] coct^^owj^w-rs^Bnassw:, &i 
3 \c7jk l £ 5 E^gasre is^—frtLxm^z 

^bb*ss«©*6»» 2 o com^mmm i o ts*nMtc, 
icf^yei, 6 2#e»sft;fefc©T?a&*o icf 
1. 6 2tcfi:. mz.&mmm®m>* : ev®& 

Cfy^6 1, 6 2tfs rjfMsnjggj 

[0 0 3 1 ] ICf7/6 10Mlfi (»12 

o) met** i c^^t°6 i fc««Wtesa*«n^o 
y 3 (mn^m) 6 3, 6 4^ j e-n^ f ns^enrv^ 

£ c 3fi*fil 8 a t^LT^Ds ^>/6 

4MmWMl 6 tiMLtv^o cttfc<fc&. ICf 
1 fck. 3, Mm 1 8 a*5<fctf88K?Ll 3 

6 43<fctfJ*W7Li 3 ctc^n/cii^ttM 

i?4 0<Z>«#W®4 0 bfc«flC«fc»«*nTV>So 
[0 0 3 2] -7?. I Cf7/6 2<OftmWMWL (tttR 

120) I 2 fc«Kttfc*R;£4ajfc 

^^6 5, 6 6 WtlftlRtf 6tlTV>So /^^6 
5fc*«ffil 8 bi:SftllLT43 0x /*>:/6 6&m^mM 
1 7 fcSIHLTV^o CtikicfctK ICf7/6 2^ 

;^/6 5, til 8 b43<fctfjg^?Ll 3 f icftm^ft 

se^nsfcttfc. Ayye6, §§«ii 7*j;ff»i* 
?l 1 3 d fcjs«jnfeft*«^LT»aff 5 o am 

[0 0 3 3] 0 4&^L0 8^#EgL"c\ 0 3 fc: 

[0034] ^4tc^L/cj:3tc, mfmM'*# 

->12a-12g«^n/;:ISl 1 
»«BE«i8Pl 0) , ^^4 Ofe^tfSJWFS 0£r 

Atf, ^©*®tc, SffitfLl 3 a#^LT««B«/** 
1 2 a te**«teSeK*nfc«i l 4 43J:tf»«?L 
1 3 b^^btlMSHI/^-^ l 2 btc«SlW^SSg 

■6, set*? 4 o©««wb4 o a tmstsasap 1 og 

M^m^m^l 4fc*M*tf¥Bafc2teJ:9S»LT. 
^ftM? 5 0 (D^SWffi 5 0a fcH3tIE»SP 1 0 

i^so 5&«MBB3Sia5 1 o ©±te**r *o 

[0 0 3 5] #tfc N H5tc^bfcJ:3tC, Wt^A 0 
43 J: tf 5 0^I^^c, «SCi^Rffi 1 0 0± 



tcTTO^M 20a ^Mt§o c (DT^mmm 20a 
& 0 s fsftiti? 4 0 # j: t/s^eiR^ 5 0 anro ttIM 

2 0 aOfillCilllJW. T«il2 0 a^Mb 
fc<D"5, T9S&«W2 0 aSMOTfflfWQJI&fTdo 

[0 0 3 6] #rtc, 0 6fc:^Lfe:J;5lC N ^CDM^fnl 
(D— 4 0 4 0c te»j£U fti$S 

»?SAS*«F 5 0 ©SftS* 5 0c J: 5 fc* « 

^tfWTO J: 5 £ LT3WH«B 3 0 Wt^c 

[0 0 3 7] -TftJb-S. «*»B3 O^rJfM-TS^tc 
«s *?\ TWWHU12 0 aO±te. f(Jx^Xti 0 >n- 
hi6k:J:?)Wt»OJBSfW 1 • 5 4SK<OJK*Ox* 
4^>»Jlg5:3 0 /imgft®»2k:ft3<k?te&#Lfc© 

[0 0 3 8] 7thYX^^@B§LfcOT, 7tbvX 
mW/cm2SKO«V^£a*7f«^RFM 3^ 

ist« 0 cintcj;D. *mn&B3 o^je«*nsi:« 

tc, ^«M^IW3 0 a, 3 0b»S^ti5o 
[0 0 3 9] ^:$5> 02 (A) , (B) tC^L/c<fc5& 
3713 1^:^77 K*3 2 fcW«3t»»»3 0A 

»*6«U12 0 a<D±&c. fftl^L^xtfva— htetCcfcO® 
fkaoJBSf*^ 1 • 5 2 fi*D*tt©x#* 3 

«HI*tT^T«BIB*WbS^ T*^^v K«3 2 a 

(0 2 (A) #g» ^Mt^o 
132 a<D±fc, m«±5SLfc)«l»iftB3 0<D&ti&5 

&tmm<Djj&*m^r, m$%mcmm3 ia, 31 

b^frrsnrjl3 1 ^Mt^o ^v^T. "FSP^^y 
FJ13 2 aOM^M*3J:t;3ril3 1 <D±fc, Wl^ffX 
trvn-hftteJ:0mfc»OlB*fW 1 ■ 5 2H*<0* 
^£DX^^«J3h^3TM3 1 <D±mz&^T3 0 /im 

mm^mit^^ 1*^77 k®3 2 b«-r^ 0 

[0 0 4 0] ft»«B3 O^f&SLfcO'S, H7tC^:L 
fc<fc^tC, ^^3 O^m^XvlC^ ±Mil2 0 

b^Mt^o ±95*ft»ji2 0 b«, rmm 
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£ G <I*U<:£!>> TflMfiWl2 0 a*J:tf±«l§fli»2 

0 b <fc 2 O^M^tl^o 

[0 0 4 1] ^tc. B8fc:^L;fcJ;5fc:, *5CE»^# 
->12c, 1 2 d*5<fcO- s {g^m4i4 0 b, 5 0 b 

jSbrwwi 2 o icfflgBi 1 3 c ~ 1 3 f ^tvenj£ 

Dcn£<Di8»RLl 3 c~l 3 f lcffi%:E<Dmmib%:M 

#>&&tmz, m^mmi 6, 1 7 43J:t;«ii 8 a, 

1 8 b^ftlftlMtSc fcfc, SMffL 1 3 c - 1 3 

•5o Site* ttii2 O^^'S^^^^Wc^^ffM 

1 3 c ~ 1 3 f ^Mt^ C t fe rT*BT?*S. 
[0 0 4 2]*^ ICf7^6UL/^6 3, 6 4 

6 5, 6 6#^ft^niit>tttt£o ^OO^. I Cf 7 
761, 6 2^«^^/6 3 — 6 6^rfUfflLrcyy 
^y 7^- ^y ^VrV V ^ftlc <fc o T3WBW 2 0 <D±\cm 

[0 0 4 3] CCD^gB^^a^l/O^ffi^^V^ 

[0044] cojeBK^e^a— ;i/-ett, ftSflfr€>ffl*n 
sn/cWfiWBbV *«E*&8fll 0©«*E*8>*#->' 
1 2 afc^tfWIl 4 fc/M/Catt*? 4 0<D*M*I 
4 Oatcai^Mi:, 58>K*?4 0«^W 

2 b*5cJ;tf«Hii s^LTS^t^s o 
Otlfi 5 0a tcTOn^n^ i: , Sft*? 5 0 filffi 
pT«B«:«a»C3S:«o «*SMU^— VI 2 c, 

12d,fil8a, 1 8b^lf/^6 3, 6 5^: 

/ruicf^yei, 6 2tc«?ssjEE*' s sifip$ns 
[0 0 4 5] SBWF4 0. ftJBR? 5 0*J;tFI 
fc. {§#««1 6^bT^M?4 0 <D{§-5§ WIS 4 0 

b ^wws^tf a# s*u set*? 4 o 
«#fc:seiiiLr»«*4 o c^6%«**a»'*"So ft 

^Lfcftfg^te, JtWftK3 0fcA*fU f<Og*ff3 
3713 lrt*e«U E»ffi3 1 bfc:M3*r 

§ 0 ca\ *eattri<ofc«sffaito^rifth: 

^ 5 OfDfffl 5 0c KXMTZo 5 0 tcA 

»L^«^«s ««C«#tC*SI«nT«#mi5 0b 



T, I Cfy^6 1 £ I 2 

#^3 otftmmz o<D\HmcmfztiT^z<Dv. 

[0 0 4 6] ei(0J:5*c***o?e«u:«S«BBaS* 

fcjcnar, «B»fcbT©*»»iS3 o*«M2o<o 

[0 0 4 7] «3e*F4 0^«BR : ?5 0 3&fc 

[0 0 4 8] ^SBOJgSlfcflgS^EaS^^ffl 

V^^^tHTs «EHaSS±te I Cf7/6 i, 6 
2^H^0mM^ n a p^^V^^^cD^0^^7 P ^ R o p^^RJ 

[0049] (si (osam) m 9 *»bos 1 © 

[0 0 5 0] ^SJBWIteftSWBHt^jL— 1 © 
*SSOJB«^E« : e^aL-;Ufc^:#<^5jati. * 

»E«ffi 1 0 £>±fcl. »*ttiK 3 0 B ^fg^*^ 1 4 0 43 
*tf»e*?5 0 £tfttfttEtttf 1 OfJJ^^CcOjll^SB 

g^nrv^c^T^^o «ot, ncm 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
easily and simply manufacturing an optical waveguide in 
a polymeric material and the optical waveguide which is 
easily and simply manufactured and can easily be made 
three-dimensional. 

SOLUTION: A core and a clad layer having mutually 
different refractive indices are formed by illuminating 
concentration of a laser light within one polymeric 
material, and the optical waveguide is manufactured. In 
irradiation with the condensed laser light, a condens 
point is relatively moved within the polymeric material 
or the polymeric material is continuously moved relative 
to the condensing point of the laser light, and the 
polymeric material is irradiated with a pulse laser 
having a high peak output. Thereby, the problem is 
overcome. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
waveguide which has a core area easily formed in a 
complicated three-dimensional shape in its base material 
by a direct beam drawing method, is suitable for the 
formation of a three-dimensional optical waveguide 
circuit, improves moldability and handleability by using 
a base material other than conventional glass or an 
ultraviolet-curing resin, and reduces restrictions on 
operation environment in manufacture. 

SOLUTION: The base material 5 is irradiated with a 
converged light wave or electromagnetic wave and in this 
converged irradiation area, the refractive index of the 
base material 5 is varied to form a core area 10, and 
the optical waveguide has the core area 10 continuously 
formed. Short-pulsed laser light 6 is used as the light 
wave or electromagnetic wave and the base material 5 is 
made of a polymer material containing fluorine as a 
constituent element. 
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(54) PHOTO HYBRID INTEGRATED CIRCUIT 

(57) Abstract: 

PURPOSE: To make it possible to process optical signal 
at a high reliability through reducing the loss of 
light, by providing a circuit wherein a low-temperature 
glass material or a transparent organic material in the 
connecting part between a photo cable and a photo active 
element or a photo wave guide path which are formed on 
a common substrate. 

CONSTITUTION: A photo active element 11 and a photo 
wave guide path 12 are formed on a substrate 10 and are 
connected to a photo cable 13 by means of a low- loss 
binder such as a low temperature glass or a transparent 
organic material. The light wave guide path 12 is formed 
by covering a core 21 of a glass or the like with a 
cladding layer 22 erf a material having a smaller 
refraction index than the glass or forming a cavity with 
such a material and, as desired, providing mirrors 51 
and 52 to reduce the loss at the branching portion or 
the refracting portion. The optical coupling is improved 
by aligning the levels of the end surfaces of the photo 
active element 1 1 and the light wave guide path 1 2. The 
obverse and reverse sides of the substrate 90 is 
photo-coupled to each other Ihrough coupling light wave 
guide paths 91 and 92 which are formed by filling 



apertures formed in the substrate 90 with a 
According to this arrangement, it is possible to form 
photo hybrid integrated circuit having a high reliability. 
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(54) MULTILAYERED PHOTOELECTRON waveguides 24. When a signal is propagated 

SUBSTRATE WITH ELECTRICAL through a waveguide 24 by means of light, the 

INTERCOUPLING AND OPTICAL devices 26 and 28 perform a conversion between an 

INTERCOUPLING, AND MANUFACTURE optical representation and an electrical 

THEREOF representation of the signal. 



(57) Abstract: COPYRIGHT: (C)2000,JPO 

PROBLEM TO BE SOLVED: To reduce losses in 
optical connections and to improve optical coupling 
efficiency by forming a polymer waveguide integrally 
with an optical switch and a light receiving element 

SOLUTION: An Intercoupling substrate 10 includes 
both inter-chip connections and intra-chip 
connections for signals from one or more IC chips 
1a to 1d using both optical links and electrical 
paths. The substrate 10 includes a base substrate 
12 and an activated layer 20. The layer 20 includes 
optical waveguides 24a to 24b, photoelectron 
switching devices 26a to 26c, light receiving 
devices 28a to 28c, electrical paths 30, and 
electrical connection pads 32 for the chips 1. The 
waveguides 24 and the devices 26 and 28 are 
preferably embedded in the layer 20. Signals 
between chips are electrically propagated through 
the paths 30, or optically propagated through the 
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flnfrO*a*fcKat*o X^>y^2 6bO»- 
ffilfct, H2&tf3 3&#BBL/TKBB«n*o i«2 4e 
Rtf2 4 f ±<0««#f4. ^ft^ft, ^flOSTtf/V 
X28 bRtf2 8 cKWt&SftSo Sftf^^X2 8 b 

Rtf2 8c«> ^n^nojM^JSBL^msaeMte 

«*U MLfcli^7 F3 2&tf3*^^2*^L 



Bfc^ftWifltttTSo x^7f2 6b^ e:o««? 

d<DJ; 5 Ii«®WffiX^7f^tJ 
?\ mm&2 4 d(0a*Ht««»2 8 b^b<&2 8 
c. Xfc*. W*oS«SglcitJ|g^ft5o 
[0 0 2 83 JUrabfclHire, »»B2 4c±0^7 

B?n«*«?X>fy^2 6 cfcBE&SftSo ^I!2ft 
fcftatfjfcfc* ^yf2 6c(0*tt*^ft7r^5 
T?»*r*W«B2 4 h±tcBB3MSft. 
yy*^jL-;l/|ISl OA^635iffl*ti*o li^Tovifin 
^^15ft 7r>iV<5**«B2 4 hJcaSK-TSfc 
ftffi^^ftSo ±xB®iItK WftB^e- K^e«-T«Ji 

jw*b b < tnwztiz&oic&yT^ tsztiLW 

te»j*-rsci:feBriBT?*ao x^^2 6c^a^ 

«r«3f&-r«»ifiB2 4 c«B«#Kt«t, »JfiB2 4 
ct43»SB2 4 d £Bttft^Mt-£e£j^frfr§o c 

©assi** a«©^»B©xirt**t>. ^*ss^b 

T. #$t&£2 4 c^6»»B2 4 dtc^MT^^coS, 

atf, sss«c«ttB2 4d*^»ss2 4 ctc^M-r^^ 

[0 0 2 9] Sft-r/^Xfc*. JWfvWfy^^ 
^l— 1 0Oj*»*^Jt«#«:«B'r*fei&«ffl*ti 
So «|fcbTS*3K^a3tiR?2 8 a&, 3fr7r 

«<DV»3*** 1 3ti77^3J&*iftB2 4 gtc^ 
««fe»«flI**l*o ±IB^alD. 4 5° Oi, 
4^«ffllttJ;V\ ^fWX2 8 a©««fcttf7 
J»K/<y F3 2fttf=i***25&/|*bT I Cf^y 

[0030] a^tirv^^ MW^f^^ 
fca^^eraD^'y^oHUoiirftejaB^Bteu c 

|HL^nfci$82 4. f^X2 6Stf2 8, « 
«883 0, *BS»K/^y K3 2, ^r-T/^3-5. S 

KBB^tlTV^o ASa««4*SftB2 4©«W 1 /imT^M 
50/i m©t-?-?fe 0 . I Cf 7 ^0-33 

Ofi^ttl craM4cm-efeSo *»f^WX2 

Ofi^7?^^o *»T/WX2 6&r/ 2 8(DS^ 
t4> 1 /im71j3g5 0 0 0 /im^- "efeO, C©1 
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I^fV^X2 6&tf2 8(DmZ, T&fr^ fflfifa 

tf. gftl2 0tl rt^tc^iM (XttWHBB) 
ffifc*K£*u fei-^otSWFJiSJSbfe I COtti 

*eu<i4AAtaR$n*o 77^3-5^0 

*V F*MSWH*W»«o 

[0 0 3 1 ] BUfctt. M?X^7f2 6 c» 
?Stt«2 0O*»»fHBI^«n. H3fc«\ »?KB2 
4cW24h fcfttJfilWyf2 6 c©±BB^ 
^2*vrv^o H2«r#BB , r«fe:^ iSttl2 0tt, $J5 

«J«£tU fCA^I»lM2 4 a- 2 4 gt>Wm 

£^y F«2 1 <D±lcJFM£*U ^20^77 F«2 3 
fc*oT«»£tiSo ^yFIli, »»B2 4 0i® 

n 2 ) ^ft537«RStf^77 Kttfii:ft^n5 2 
Hil*$^t^ 0 FJ12 IRtf 2 3te, 

arm 2 4 ©B#T*<t t> fcffiv>asf*oiBHrt^s*§ 

»77»'J^5fOP I-Nl 0 0 5fr6«ft 
O7 7i« l M^f0 P I -N 3 4 0 5*PSHfM"S 

lt«li§«^ ^77FI2i(it<i:i:m 

[0 0 3 2] X^7f2 6 c«gtt«2 0£Jia&&S; 
*U fOTS^XHl 2<D±ffi£*hRrr*o ^* 
<DM«!B<D3W?;W >y ^ -rV ^ X £r£gffl f § C t &X* 

- N f^^^yf, BflX^yf, m^KK (E 

a) ^swig. tmwtf- h^y^E^^n 
£ 0 i!2^j^^nrcx^y^7 :: v^x^^0i5^itx 

(EO) Une 2 6 0*#«teJ:D1i**tl 

zAchmz <omtimm& 2 4 \ t <dx<dm»* 



SftSo W6 2 6«, A^#«2 4 c fcffi^WSK 

2 4 h&tf 2 4 i toimommcmifzti, fm 
2i^77Fi2 aoHtciRg^nSo tWx<e>« 

«*? ^bt £>$£t£t~£ 2 fflcDfcf IrIME 2 7 K <fc 1 XM 
fWfflftl^ftSo H2©raHfctt»SSftftH®v<>« 

2 7 fc**<D*R/<y F 3 2 tcSSTr 
£o iI^K3 2tt, H2tc^$nrv^V^ ¥ 

n&mtm^m&s mmm&z 4 c 2 4 1 
mmcte, mz. m.M2 7©Hfc*s*pfl&wR6 2 6 

GHr # a >T+mffi^<Di&^*> Visa yicM*?2><DT\ 

»R-fe^s/a>«^E»^n« 0 m^TO6 2 6^ * 

WW* 5. 4 4 4, 8 1 l*fcB«**lT^S«fc3ft« 

^»3N-6 2 6 «\ WAtf^ Al x Ga,. x As/Al y 
Ga,. y As tD J: -5 35:111 - VJB<D{fc£1*fr5f'E6tt3 
^coa^FT-VWXStfg? hlc&Offif&Zti 

[0033] -iKWtc, stt»2 mm&vs^m^ 

T»j«S*i*. KToRWt*. SUfftSfctt, 
tJ i VX(i:«^x/WX^il^^^nfc:M^ffM'r^/c 

tSo -0lli:bT> ^7 7F12 Id «Wtc^-X^ 
«1 2±tJgj«*ti, Slc)ta7l2 4<OBf£RW^ 
-~Xfmrt>ti, m^vv FH2 3 3S«Brt^ti, ^ 
««SB3 oatPBS«S/^*y F3 2*flB«*ft 
§0 Mff/KX2 6Rtf 2 8tt. WJtdJfM^tls 
^77F12 1«^1<«^ 3^0. 
F«2 4<OJg«»*CfiHtJi2 0fcfi*ii*n«« 
j;7t(l tK« : ?T 1 V^X^. M2 1-2 4(0«4'{C 
iRl^tCjgfiJJ-rsCfc^T^So WIAt*. El2 0X-Y^y^ 
2 6c <£>T£i^»;j:, ^77F12 1 OffMtutcffM^ 

Mt^nso cosit « ; F)t#»6 2 6©±« 

^#»6 2 2i?Si§2 4 c&tf 2 4h, t 

mc, «^#S6 2 6(Di^Y¥^^/^ 
^->^rffMT^fci6s mZ-tf, Se*©7*FU^Xh 
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[0 0 3 4] 14© (a) §*iff/WX2 8 c 
0#5£Ogfl2 OOgP#»M0*T?&tK mm<D (b) 
tts #3ffiB2 4 f fc#te»tt*p-r>VfX2 8 c^*T 

^X28c &S'i£Jf 2 0 tU fOTffltt^- 

m^T'^x*&m*?%££if i 'e%%>o mico (a) a 

(b) ki^nfcW^W^SJBR^-r/^Xtt, 
*WHO*ft:»6 2 8igL< fcl: 5— * 
*ffifc*ja*ftfc2«©WS2 7 £K:J;0«$£ft£o 

;VfX2 8ctt, BUMfcUKKStu *^yF»2l©± 
BPlcBEBStU 3M88&2 4 a- 2 4 i &l&!gfr Zmlc # 
5v Fit 2 1 fc:8»2ftSo *fttB6 2 8 ©Wiitl 

mzis. *w^e> 2 

^cpni^, — ^Oii2 7fc«R»R£ftfcp 
S!F-:/F*«fc, ftSO«2 7fct«WI*nfen 
ffl F - 7 MKKfc ^tr fe4^W**»«c £ D ft 
§ 0 pn^tt5tt^B8»*ftfc 4: U ceo 

-?T^£H£ft£o 'Sew*, HOOffiltftt, **8P2 2 8 
fck, *mrtfc««Sftfep i njg^atfn i pJg^W 
U **©WE2 7 te««^SftfcF- 
WLfc^ftWft^cfcDWfiR^ftSo MS (O 
W*te*)W!HI*Sft3 #s M?arfiE?LO!BJK«li*P 
U i«Og#1ttti*t5o Cftlc^D. 

'TX^ffifflLT'ExtV^ Cft&©x/WX0fll»«fiM5 

ftWi^fllffifcEBt-Sfeft^^ftW** ^4 co 
(a) tC&^T, WHR?JiO»*«. Won/! 

[0 0 3 5] ±IBOiiD> *«fc:J;«WejlW : 'r^^x 
2 8 ctt, giJfflfcSlft^ft, ^77 F*2 1 cD±»cl3: 
tf£ti, t»«K2 4 a-2 4 1 A^dt^ftSS8tc^^y 
FJKD±«c*»2ft*. >7yFI2 «#Jtc$t 



T«t?tl5S^ f^f/^X2 8ctt 12 1 

wmse l < «tt»tt*j»fc as * £ t? ■ 2 1 fcisee 

^77Fi2 l#St)Bfc<k0*J*3ft3»&. s£ 

w*. art, ^b<&, sasnttJiT*«»*, #uv 

-^»ScO^^^@Bgtu^^^xMVX2 8 cO 
«ffiteBf*«ft. f/^X2 8cM2 1(c» 

m~z-&%rc&bmti$fLZ>o iELvMftirciw3ftfc»> 

mm&2 4 a- 2 4 iRtf±»^-7y FJ12 3fcfc. M* 
icfl&RSft. /Vf7li«t«?f/WX2 8cOti2 
7ST»Jft«2ft*o ±«**^1'-t?— S'a IS 4 

co (b) fc*Bn?iR*ftT^SJ:5teli»3 ORff^y 
F3 2£f#SfcaW&K2ft£o 

[0 0 3 6] 04(0 (a) cD-r/WXte, JS^-frfr £ ft 
fe«SfcbT^ftTv^S<i:5fc:JB«0«iT?«So IB 

^-Xll©ffl (*V^tt, «{fcJS2 1C0±) tCjgfig^ 
ftfcS«»»teffi»#:y-r-f 

ft^o Ifi7>^7^1/Wlt #£L<&> ffifftsK 
vy«ft*»ft©"F«Oxr*-5ry F«B9tTS 

[0 0 3 7] *«BBT?«Efll*ft«»ej|»tt, 
^ftfe^^^OiK^tettlBfe^ftav^ -9-VF 

fc WE**fr, SflSi^^® tifg 2 co»I^ 
C? 0 HI 5 co (a) »tf Cb) tis ^mMlc&Zgiftm^ 
<OWKO^L^mMm2 8 c' ***U @6 CO (a) & 
tf (b) tt. *»WJcJ;S«ttlR : ?©3M0WSbv^ltj|li 

0U2 8 c " ^tH7fe5 0 ctiboimti&m&tim&yt 

5CO (a) ^ (b) ^^ftS^^tC. fl#&trL2 9 

^m?^ • s^e*^P6 2 8 tc— wb^ft^o tu 
nm«H$. . fi*t2 9 ©iBf-ctfje • %$tm 

^ft?#^o s»* : ?<D*flimattii'BSA*^»«gbT 

fej:^. BI6 CO (a) RTJr (b) JC«, ffll^tf^ 3 00 
nm<DBZ£, 3^^axomt, 5 0 0^^n>cO^ 
fti:J&«^fcfiA^<fe-3/2:N i C rJK**MUOA« 
jS^2 9' ^^titt^o ^^^> JMHKvtT 

B8^*Sftf ? /WX»ffOfe4C)k:i8»t«ftS«'&0— 
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[0 0 3 8] H7MU *»Wic*S3t« : ?«Sii»«R 

1 o' ©»2ja^ostfe««H-e** 0 fflsiitta* 

10' fc*H 1 fc^SnfcSfi 1 0 WMKU 1 «7!jM* 
tOICf7yia-l d^60f*«t'Jy«tft 

qe^a.— ;V (OE-MCM) SfiOje^^r-To H©1 
«l 0tB7Oi«l 0' tc*5V>T^3lLfc^tc«« 

1110' (4, Sffil 0«tW7ff/UX2 6 
aM2 6 bOftt)Dta)ef^>fX3 6 a&tf 3 6 b 

^ffiitSo ^f/wx3 6^ agfii o^ftyr-r 

OT\ *Rl 0' lCfty7<1^4tei&mtZtl^\ ft 
)fef;^X3 6fc^ 5S«^*— F (LED) . U- 

ir^f*— f (ld), mm^mmmmmu-^f cvc 

SEL), «^#P^L< Fv hf>UX CW* 

[0 0 3 9] H8tt*»Wk:J:*SBt7*/WX3 6 
IS 1 *St«l<0»»KffiH-e* 0 . H 9 ttWfttt 24h^ 

2 6c l^ft-rV^X 28c «Stt» 2 0 lc« 
*63A^n. ^<DT»i^-X»&l 2 0^®^^[p3T 
£o ^fVUX3 6bd *«(*OJ:95Q:««S«© 
*#»6 3 6SL<li5-f7^ »6 3 6 0± 

®zitrFffifc*j«*nfe2*io«i2 7 ^%#o 0 set 

r/WX3 6b^ 1 «tt±<D«Bfr&»ttU 

*-Ffc*t)«a*n« 0 *M©a«f/wx3 6 b 

7 p P^X^#t?±iao^SrX^i:tcJ;^T#^2 4 

a- 2 4 i**j«-r«»te^^y FJiteaai^nso c 

[0 0 4 0] ff»*Ki, g*r/UX3 6 b<D*^y F 
Jf 2 l^ogEgi:. #M^2 4 hO;W-->yi4, ^ 

(DT% S«f /WX 3 6 b Oftlii* il»»S2 4 h Oft 



;WX3 6 bfrZcDyt£>mmm.$&2 4 hlcAfth*ft§C 

[0 0 4 1] C(DM&F&<OnSffl&l*. 88 3 0fr£>® 
«2 7k:/^r«jfti&frK'r«»'&tctMliife:3S:« 0 c 

«rtT?«»3 0ftt«t«2 7<oje*5e*u ^g^nrc 

[0 0 4 2] il0tW»Cj;§fftf/^X3 6 

b' (Dai2Hfltgeijogp»wfffiH*^^n, mi nam 

i^2 4h^^ftf/KX3 6b' ©±BB!b^2 
tlT^So «6f^X3 6 b' B\ 

(X&^V) 6 3 6R:Jg**nfelKa!*li«ffl»ttlU- 
f (VCSEL) 6 3 8£r#£?o ±EO»«f*/^X© 

fc<Di:Ci*8:D> VCSEL*?6 3 8tt, 
6 3 6<D±ffiJC*fUSiaiRl^Oft*ie*^^o S*6 
3 6^712 4<DTffllRc&'K «6 3 9tts i?6 3 
80fii^if-A*J»iB»2 4hfe:SJ«"«fca6, 
fr^, 7j<¥7afp]^fe v oT J K^^^§/ci6. VCSELi 
?6 3 8©jEffifcEK^tl5o i6 3 9 0Sffi(i, 
L<tt, *fO«^At»l/4 5° ©ftft^^-To ft 
i»2 4hO- fHtt* VCSELi?6 3 8©±M 

Ds mmmmomm^ hMmi^x (»$l<«4 5 

Btt^*Viff^^ (R I E) %«SLTfc4*b* 
7TOff IT^J;^ «6 3 9fc*> MAfck 

S (Ag) , r;l/^^A (a 1) s & (Au) s M 
(C u) , ^DA (C r ) . ^>^Xf> (W) . 

y (td *H^*n, aw#»©«itett. -iwk^ 
%y (t i o 2 ) . nffltmm (s i o 2 ) s r^^-r 

(l{b7;^n^AA 1 2 0 3 ) , Hfbae (Zn 
O) , IfL^nA (C r 2 0 3 ) O<fc5*««fc:J;0«l 

fie^ti3fe^JW«tfl«««^sn*o 163 §<oftm 

tt, 3 T A ^ ^ ^y FJiOJHJ»fa|5<D«fc:«» LT 4 5 ° 
fr6«fr««*:«»frr*o HSf*i6«<A n = 0. 0 2 
tf»*«-&fc:, ±3° <o«*ftiatf6o#^ffl=S*n 
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mtSCfcWBU AnWO. 0 2<D£#fc: 
ti\ _tffiO±3° ©ftSfi=S«5H^rWf «4 2° ^4 
8° S-eOftjK^-a-^tlS* S86 3 9(Df^t>0tc. ft 

«I^^h;l/(^l4 5° 0«KT?»J*«n5o CCD 

o u 

it—z/te* fflRoifci**** h;Ufc:»Utt4 5° oft St? 

^6ttKti#«o ^tcoi^Tte, H2 37!jS2 6fc: 

[0 0 4 3] HI 0tC^tl§J;3fc. ^f/WX3 
6 b' fcj\ ^7 7 K12 1 OTfcfeStt»I2 5 bfcS 
i6jA^n^>o 8*7*^X3 6 b' ^XlSl 2lc 
B^at^nS.fc^fc, «S»tt»2 5 a^ffl!2 5 

2 5aStf2 5btt, KI2 l«L<ti37i2 

»T?fcWb*</\ ^r/UX3 6b' <D«§i2 7f;J\ 
WD o lOI^ T8P«fi«. ^-X»SO*ffik:jg 

5 b 0*t»?x7*t y ^*iftT t<tV\ VCSEL 

[0 0 4 4] #rtc> Sffi l O&tf 1 0' cQfca&oJSttas 
^2 0*ff»-r«*ffiOJttl«teO^TH 1 2 7b^ 1 9 

%&mLrmw?Zo mi 275^1 9 it. ftiwostt 

»R2 0OJiO»fffiH"t?*«o H;*<*ft;fc»r®Hfc:43V» 
T> M?X^7f f/UX2 6^^f«?f>WX 

3l<l, MW^lf X^f>yf f>^X2 6^tB^J 



[0 0 4 5] ^1 1 2J£r#f&T3&<- s X^7ff/WX2 
6<OTa5*ffi2 7tt, fie*ft*BtC«5V^T^ftl<Oji»Ot6 

ffifcJgfiH^nSo «£2 7£0JFM^iP^T. M#£WI 

xeo^or^^^vhv-^^jgiK^ti. hew*. 

Lti^077^^ybv-^«I2 7«gja-r**9fc 

-XSfil 2 0±J:xeyn- rY^TSCfclcJ;*) 
M^tlS, gP R D fl2 8^m/:i6, Bi^ 
^*;I/ttS©7yIW^^fO P I -N 1 0 0 5, 
#U-r^7\ «V^fcJ\ #«#J (IMetflO x#4-^#S<0 
<J;5ftttf«*Ofe5WW12 1 <hbT}liR^n^o 

12 icdip^^. *©mkxate*k*«aiafe:, i 

fr£ 2 0 |im<OlBWciR^So 

[0 0 4 6] ^7tefi»7V^X2 8 0j;9WMi 

»*l<«±, 12 i<D7vm<tmmmtim2 

if 2 Ui\ 7^*fbj8«OT5rtEi-«3Q:6tf7 

2 **c, mar, xt* ss*fs #Beu<ttcti6 
itisn^o mm<ommt, **©tfft2 8©Tfc*ss 

Sn3fi»dl2 l ©*H*ttHttK:;*«&*:fea&. SP#W 

-tr^bgpa ^2 8) ©"Re 

^§7 v *ft»«*»5riq»ca«*^« fe&i&StttirM 

[0047] las^n^^ cmar, ass 2 s) © 

(fllittf, gPp a n2 8) Rtf/Xi^-XlSl 2 0±tC 

^tten^o ^v^^i, {isijo^p a P ^r^-r^>hv-^ 
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8) omiSte, »*L<«, , W^.«, 1 fi 

m7!jM2 0 |im^- ^-T?&£ 0 C©<fcdte»V^fj« 
^gP^iti, : Yablonovtich, "Vapor Phase Epitax 

itial Liftoff Process of GaAs " , the Fall Materia 
Is Research Symposium teSHK^tlTV^SMBx fcf 

fc«JBT***o xW*S/^y7h*7 (ELO) 7 
P-feXtt, GaAs (f'J^AW £AIAs 
^~^Af3tfS) toft sJcVH*. GaAs^A l x Ga 

k As (tvi^x^a • ifu^A • mm) tomcat 
yru-bvmmmttz^&tf^K&Zo G a A 

s*tRA^5&i6T, Al AsWie^^MS 
MBE (^JSxtf^^S/^/VfiK^) s OM 
VPE#£) JCJ:oT±ffifc«J««tl*« GaAs£A 

j;oTA i a siitcj&^n^o wf>wx(^ m 

M&Xf±m*<y5''<—S'a>MtP*t£±VG a A s/lfc 
W*X h *y i/-^— > a >Jl©±«PRtf«Sfc 

tf2 4 3WK{t*tlTfe*^o f^VX«iJ« 

It, (My 1 a r (R))0 J; 5 U V— 

zk&tf, 7Wf7^tJGa 
AsMO±S«C^tl§o A 1 A 

s ]i*«#iftfc«Jinx*r * 7 *y f bMK&x v^-yy* 

§W\ GaAs Rtf A l x Ga k As g|5^i ($l*.fcfx 

s^6»Bt*n*o cnewnft #yv-m^6«i 
nso #y «tc«j$^ns«-&. 12 la:, 

•ztitctzicmz i±ic{mzn, xv^-mfrzmn 

I^^v'^l'f/UXi^ »>f^^ AuS 



n^yf>f^^> AuInSnt*yf^>^ Auln 
>K>-rV yy, P d ^>^V ymMilfc^v 
f^Vy^Vn-trXtc^oT^bfc^/^y KfcKDtf 

[0 0 4 9] SfitUfcxe^^^^^U 7 h^77°Ot 
Xtt, A 1 A sm<Dttt>9lC*fflS i G e (>"Jny^ 
;l/VX*A) K«ffl«S/'j3> (S i) Sfi<Dfc 

SiGefcy'Jny (Si) fc<DWTf«»**-f * 
)««R*«Efflt-*c:tfc:J:?)IW»«nSo enters, 

[0 0 5 0] &©SQ.3iXgT?fcJ\ 3TWS<0J1jW@*<D 

corctb. 112 7^ S?$L<fcJ\ HK«fc£Wfc*tt 
^ntfi<*«. SSfc* Ii2 7(^ »$K(is 2/1 

k:j:D«wi*n*o 01 2 fc^*nfeflfyo»dfc, mm 

^BiJ-^W* 27yt, «<D±«-9-y W-V 2 7 z t 
%^$So ^^XfV^Ut2 7ytt, 0. lpm 
7ill /im<0(B»Z>JS2;&*rU fl^U-Y^ 2 7 xR 
tf2 7zfct. 2 /im75S2 0 pm©KH©*£;Mrr 

[0 0 5 1 ] if 2 1 *Wft«nfe«> ^CV>^. 12 1^ 

tc s 12 i«f««ffi2 7^<oer**j«t-«fca6/^^ 

itt«^7;^f^ ^r7t**r s c i: frc cfc 0 n 
^ntl^o tf^MPXO^Ofc, /W77/^ 

^T«««tl5. 12 lffif^n/cl^ K^-fx>y 
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[0 0 5 2] II 2 1 ^^;W77^-ft^ 3»»tt» 

3^ M) ox/^^'j^ ft^m*i*tfi (C 

vd) tt&tf*«tt»»oa6o***tt*Rofi£*©*i 
«lffifc:<J;^r»«tt*rfi*?l5«bTfeJ;^o *WIM>o 

Mf±* -HftWteu Wv^nA«?»ttJi («l*tf* 200 
t^Xhn-W &<0&*>m^tM 2 

-r*a««?>{t¥xy^^ytej;oTiites«n«o ^x^ 

[0 0 5 3] 0 1 3«r#BS*r«tc, XY7ffVWX2 
6JB©WFft*f»6 2 6^ 12 1 tfflgiJOBPa («*. 
HT, »ffl2 8) ©J:lC»S!?*l*o «?«WB6 2 6 CD 
Jlfcfc, *m<D— ffi (#(*«) l:X^yff/UX2 6^ 

t&d. x^7ff/wx2 eofc^cffi^^n^m 1 ? 

flU*.!*, CO«*nfc»»t4. (^-Xlil2<D±I 
fremfca^fc:) «H©H*Off»T?*»?. My*-?/* 
-TX2 6©fe*6tcmgtcffiffi$ns«?3te**»6 2 6Q 

OHtr ®2 0^#i©<:« o &e>xg 

y-^^ffa (H2 1 £#!H<ac*:) 0 ccom^U 
||6 2 6^IcOW^-->m (iI^I5t« 

2 6H f»iM"Iit:^§l^^, /^--y^ 



ft 6 2 6©«©±fcJft«Sru 7*FU^XM4, «Sf 

^n^^m^mine z 6 sx* 

tfK^-YOM^Oxy^y^xStt. 

$ ffiA^x yfy^o^X <D»£ £ -eiSfir ^tiSB 
[0 0 5 4] 113 "Cli. L < J*. *Si»raefc/<* 

y^Xf>x>yf7X^6 2 T^tJ^^C/^-xy 
^nSc C<D/**— XV^tt, ^y^Xfyl6 2 7 

_h^7thu> ? xhMMU ^^^xf^ 
1M^< 7t h P^X M^;^-x>^ S!«U 

xyf^tSCtfc^^TfrJbtlSo HI 4fc« % « 
: P3t#»6 2 6^/i©/^-yx^^->^^Sm^^ 
ntV^ 0 ^^XfVX7f7X^6 2 7&, 

[0 0 5 5] XVfyn— T4>?> C VD, Xtts ML 

ftofy^Eibrt»J;v\ AlGaAsi: 

G a A s tQ^S^Jf (Xfc*> I n G a A 1 A s C-Y > 5> 
nGaAsP (Y^A-f'j W-ii-U y) % 

±IBOxtf^^->^;l/U7 h^7^Dtx^a^t 

[s]B#tc^2 ncSB@LT&£^ (nneiK?t>iiffikeii 

TfcWb&W o C <DRTig«:»!l«x HI 2lc43V^\ M 

<om&, h i 3te^n5#w-ttt?3«ffi6 2 6 

©I*«itsnSi4, l^i-gttS^l 0±^#»6 2 
6 £»»6 2 6' «r«tcffiffl-rs«^»U^T, 
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nSo 16 2 7ft ^7^6 2 6' OMtt&J&K&iB 

imagtizmtc, -^sn^s 6 2 7^ 

L(Df7/6 2 6' il4M2ncIlT 
[0 0 5 6] B 1 S^SBTSfc:, *OI§m 7^ 

r#»©»2 4**^ f»2 i nmwvomsx cm*. 

tf, ^p a p2 8) £*m6 2 6 (Xfcm^BHK 
«) 0±tcffM-T§o CO@lft<Dfci6. Xtf^xi-NX 

340 stcj:o«j«^nso flKa*aso»^. *tt*M8 
imm&x-tts'teGm-c&Zo 124^ y? 
mimm&ffe£ , ?z>rctbyy h^-^y^xit«^ 

m. mm, wiet < ttcne»^fi^oigT«$ 

tts »3i7Cfc«J:oT^e»nSo J12 4©S^li £F£ 
L<fcfc. ^n D n^-^^^ g!5p n p6 2 8) <£>/P 

W^i^O9 0%W±t^^ J;0§flL<tt 5 — 

««Sn«fc^nfei2 4(D«IKI35:I^«> 3 0/zm 
5fe»t?*D. «fcD*SWIz:li. 3 /im7!jI2 0 /zmCQ$B 

[0057] mi 6«t§^ a«oaffi«^s^ 

[0 0 5 8] afcffcWWcEtf SJ«l*g© 

xfiil 2&{l7bHc^ffiLfc^®£:WU ^ 



mCDgtMS Crfcfrt^ 4 cm2) tcMoT^fa^W 
[0 0 5 9] &#fc«W¥Btt«»*;fea&. IB6*^>W 

^^fci6^O0f5B n p±i?^ffl^ti^o CO^cHUT. #F 

commvrc&b, x^yopH&2fc4©ia<offi£TMftT 

^ ±fcl«WiXhy^i6 2 7 fcJttC, 3ti*ttJ» 

1 2©«ffi±te»#*n«cfc»i:a*'r«<&*3^*So 

/^y K«fc0fellS63b^v^»y KO^*fri#\ 
[0 0 6 0] mi 6tii7KZti&&5fo. 
tt, ^ctc@2 1 ^j1LTT^®H2 7*Tff**tlfc/^ 

2 i rto/wr<o*«fc:iBLriHWb/fc±BBoi/^'fn^ 
<, 12 iatfJB2 4©/<>rrtt¥— 

fe, «2 4^9f«*nS«f. gb<^ ■2 4*Wt« 
tl^tu^, ■ 2 4 rt^^7**«tS C fci^ST* 

[0 0 6 1101 7£#Brr«fc:. ^OIKJ;, 
TftO, *»*»tlt»R*i2 4k:«*«tlfe/W7' 

o±B*^i»st«s 2 ©wsig^tfo c<Dfflmm 
«^v^ 0 *<MDHfcb-t\ ffixh7^i6 2 7 i:, a 
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^oxfi-m. ?tmwi&tfm2 4icmi£Zft 

2 0tC&nrH2 4O0P»6 2 4^^^n^MOtStt 

2 4 j - 2 4 1 ^m^-r^fc^^e 2 4 tfm£Ztltc 

'&<om>&WM2 0O±MH^^tlTV^ o /I 2 4« 

^^nrc^^T^^>^iS2 i oai3^ii2 i tc^n 
f#^>n^^d^2iEi/^-n>'^n^o /12 4&tm 

V6 2 6<Dii:, »SI»2 4 j - 2 4 1 <D«W\ L 
fc— &L&V\, ?ffy">^-«* ( G a A s ) OJ;?** 
Ill -IVKOft^fcHr^g >6 2 6 4: LTffiffl^tl 
5»&<D <fc -5 K\ WRHKftB-fe ^^3^6 2 6 OfflSf 

is iig2 4 i - 2 4 i t^rc^>mmx^<o^^->B 

[0 0 6 2] Lt, ^77 F*t»<OB2 3^ 

<*ft£ 0 etUcfcD, Jfe^B2 4 j -2 4 lOBHftt 

FMm*bti£ 0 c©#ig©*gstfig 1 stc^ 
^ntv^o z^vvumiz. f»*«nrca5»6 2 4© 

§ 0 if 2 4(Di^tl/c»6 2 4CO±tcS^^il2 3 
<DXgtffrfc>ft£o Sfi, 0 1 6&tf 1 7*»m?Z> 

swxh 6 2 4onte&*teiEu^ffi« 

fc«fc*U <>5 >y K#»0* 1 Oil 2 3 tf«H©±fcJB 
ti, F*mo*2OJB3^»6<0±»c«««ti* P 

[oo6 3] jHKftB3&B«^rsxa-ett, txrvrn* 



tl2 40MS^^-y^rSfc46S20Xyf>' 

^X8^ffiffl-rsci:tcj;?)> x^7ff^X2 6<?) 
Y#BJ&Kfcft*«K2 4 j - 2 4 1 fcOSt^T 

[0064] mi<D&&mtmcmm°$tiz>m2(D&m 

3 6 5 n mTljM 4 0 0 n mtOlgHO^S^rWt"^^^ 

©T\ fflJHtefcJ;*-^ FJifcLTfMTSo COJifct, 

>c J; 7tt*»B S fe aMBIf T*> * * - vMft $ 

n^o *W»<0«ffi**^y F# 

»-ea»Wfc:SHS-&*o SttiS*2 0tfS&8U ffiS 

Wc, «*»B*iiiJ«-r53rcA6ffiffl^nfc«J:*3fej@^ 
Jfifti&W'rS^ 6 0 0 n mFjm 1 . 6 /x m 

<omm<om *e*r«o i2 4»^wMici? 
Mi£m37TO^l2 4©fea6«»fc:«ffl 

n§im§o jeftH^Brft^w^jttWBoffiitt. mc 

Farland flftfC^fr^tlfc "Method for Forming Optical 
ly Active Waveguides" t ^ "5 ^cD^^£0^@#I^ 
5, 5 4 1, 0 3 9^cfEiS2nTV>£o -jRWtc. M 
»*%*l836"e* « <£ o tc-T S c t Mt, fk^BEHaW's© 

U**«ili:fc:J;!)*3il*ti« 0 

[0065] mi 5icm^tircurmwaiJMitc^ 
^n»^77 F«rt^-g-$nt#§o L(Di^ 5i 

±fc»^n*. Ct0 2^^J;§T7 p n-^ > 37^ 
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$fc, )S¥fift«OSlSI^7yFlOWI^ 

[0 0 6 6] Wfaotllb^tl/c^if^^ 
ffiffl^TS*^ CMP«M*fT3*&E»*^o Hi 5 ic 

[0067] iii 9*#H8-r*fei. ■»raat?, ^ 

<y KB 2 3£»»^5^7tf»i«£*U X-Yvf-2 6 

s*^fi2 3 2 n s tu^ofpjn^ ic . ^ 
ffitcti, u-if^&frtanx, &t>\ 7th l Jvy77^ 

-T^^^ffM^nfc^ /wr»±EofiE*©raft*>© 

««g»3 oaWy F3 2«»«?-*;fefc«*©xy 

do sKWi, f-Fjf£:Jf2 3<omm^Wt, 'UTT 
th , JV^77^Xltaot, >Vf7\ ftf&» /Vy 

S/— FJi©— /^7, BBStf^v KOiBfO 
tV^fc^- FjlOiB5^%^*-rSfcA6fB!#*— «*xy 



tS<l^aSU\ 2 0 0t>yxhP-AM4 0 

[0 0 6 8] »^cD«iSXS*jSiP , rsci:t«:j:?), 
H 1 QKmiStlltVC S E 6 b' ^r±fBt^ 

3IXgfc:ffl#Aft5o fc, ^7 7KI2 
ft£tl»C> *£»f 2 5 a^-XlSl 2<£>±fc:fl2j£2 
ft. VCSELf/WX3b«2 5at8ftS 0 xl££ 
^t/l/U7 ht7KC?VC S E LfV^XC»±I 
«\ 12 5 afcSMFSftSSufc:. 0. 1 jimrtMl /im 

112 5 aizvy h^—^yfftimzn. mitznzo ± 

ft<DtB\<y t /UX%:M2 5 a 

SII^V C S E Lf/^XOT®t«i^n, tVVC 

2©«ffifc:jB««nrc*jii^y Ftctt»^^enso & 

fc* MHI2 5bfil2 5 aO±lcffM2ft£o ***4Ji 

^ffla^tu ^fb^n^o c(o^n-fex»Rtt, vcs 

E L7*>WXO±fc:fiS:SJB2 5 b(D»^»*-rS^ 

w«n5o (^y^xfxo) gfixh^m 
Bf^xg^fciv c s e Lf^uxwitSo warxe 
»> Mxh77i«^n§ 0 »jtxg«, ±ibo 

*^y FJB2 1 m 1 0 

fc^$nfc»6 3 9tt, 12 4*<»«Stt;fc«fcVvOT? 

©±tcS*SS«^«2 4*4 5° O^STMb, S 

^H^MfbV c s E l erfcfr-s. isws^vc 
sel) *««bTfej;^. n/BBsmxmo^mm 

5t^n-bX«. ±«l*^y FJi*±«ZfetrF««yite<fc 

^TB&ztitcmcftt>nnz> 0 c<om&. cmpxi- 

Xf> CW) WVC S E L±O««Of^*>0fcfleffl^ 

nso v c s e l iia^-^k-rs/fcttfieffl^nfcRi- 
oi^iiii^ii^if^ni-r s ft *6^ffi 2 ft 
»*b<«*. ±e©«^s*^?#«36<* 

[0 0 6 9] ±Effi8Wte*^ ,fc T, m<D»«S5.KifcJ\ 
aift#OEHT»^^y FB2 1 OUi* VCSELf/^ 
^XtcM*r^/12 5 a) tc«»^ftSo L*^U Cft6 

2 7»ffA2 8frb<DmW^ F^tf^atc^^-x 
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FJS2 I teT&M2 7 (Dtg&%n&Z&%&vK^Z- 
[0 0 7 0] 3Pn°p2 8**jgbT»«fc:lEg^*C:fc: 

■3Tjg«stifc»*fe:wT<o*jja^a&*o g 

GaAsX7f^m «5fitf*^y FJ12 1 ±fc 
«5ILk:E«*n**TaIB*ti«o S«4 1 2±€>@B 
Wt£. A 1 A sxyf^^iat WGaAsli 

Hfr^tiSo fr< bT, G a A s ^;l/*S««BBKXS 
>y FJB2 1 fc:*3gbte:BE©£*U Sv^ix G a A sll 

^n§ 0 vcsELf/wxo*^ cneoig 

tt. I25ai:, JB2 5 bOTKi»««nfc&JBJIi:* 

[0 0 7 1] »J«T f /^X»E-&#«:»«Kfc--(*fk'r§ 
m<D%m&s H8 37iS9 0lciB*SftTV>S o i83 

zy^tlSo GaAsiifiB37I^ 
Jc^b-rs^ »*U<tt, X#v hIMXSESIU- if 

HI** £HR©*Pfc#Fng b < fcfc*Ffl: F *y h SBSfcffi 

subs, s^m^s ^y-hfvwx, «x-r*7\ ft 

[0 0 7 2] 0 8 4^ti§ J: -5 id. f>UX6 2 0 



tf. ^-X ^-T > (Vaseline)^ L < ^ * 7 *y ^7 

X. Xf£> X#^>\ #IM^T\ ^f^^- 

[0 0 7 3] g}8 5tC^n§J:3tC. ¥HW*3S«*<»J 
7h^7?nf:is xe^^^t;l/'J7ht7WX 
6 2 Oti, tf^X, zkSu Si, A K A l N, ^ 

;UU7 h*7f;WX6 2 cm. 7ryf;i/7-^x* 

&ms^v Ktf^v FH©±fc*J«Sft;fe«^ ffift^ 

yF*>fY^ (TLB) . E**l£Si*e&fR (W I 
T) fci\ Xfe?^t;l/y7 h*7f/VfX6 2 O^rJft 

-v;l/U^h^-^-r/WXCO«Mti. HI 9 l 7!jM9 8 tc^g 

[0 0 7 4] xl£^t^y7ht7El©p i nm 

nrJi2 4Rtf^^*y FJ12 3tt. 08 6tC/*2tl 

r*^o»rv^3«s***3H'r«ci:3Wi*b^o b*>> 

a***b<tt*{fc««&3a:V\ CVD, MLD, 3£*# 
U * # ^ If- :X a V CD J: 5 &M*B*t3»& fcffl V 5 C 

tcj;o. gnoaft crat^. fcttisrtstt 

f§ 0 *a&CJtgbT, JfatbfcnTJf 2 4 0f£M«u * 

a^b^nSo CMPte, xtf^^^-V^y^h^^-rV^ 
-fX6 2 0(D±m<D^yV7.r-y (W) H£«fcoT«4t 

[0 0 7 5] m8 6 testis J; 5 ±1^7 7 F* 

fe, F«2 3ttJHt^O^*^A6nfcJ:0iS 

*fcM>fc<«« «SAtf. 3712 4cD±tctt«^nfc 
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y\ cMPBfg$W37/^77 K©*Mics§s 

^OfeS^nSo 3712 4jOT8Mfc£tt;fc«> 

[0 0 7 6] 08 7£^3*i&J:5fc:. 37*2 4(4, 
M^&&&<0&fo'**~-—>2 r Ztl. 08 8tc 

S**U&«fc3fc:BU©*vy K/12 3* tffflSi/^jgft© 
MJ32^^^tl^o /^7&tf«12 7W\ 08 9fc^ 

te* T«^97Hfflifil 2OTM©»Rfc:»Stu 08 

i fc^ns«fc^tciTBP*S2 7&tf/^7^ft«-rs 
DM^n^o etui. Tfffi±©fflett*1»*fca6te» 

77716 1 3RXf??v KB^Tjfi^n^o 09 171? 

[0 0 7 7] 09 1 717319 8Kfe, 7*'UK<OW& t K& 
^^^M / >^^^rc^n7ilO^^V^Xcojp 

^>t/WJ7h*7WX6 2 0' te> 0 9 3^2 
n&£?tc SCI 2fcJI5««n^^yKlc»9W6 
n> SCI 2(i/^77i6 i 3i:imx^-xi6 
1 4 0±tCjg^n§o X^— 9-J16 1 4tt, ^77F 
/f 2 1 fc^b^fr^SlbTfcJ^o KJB2 1 

&IEbWMfc&&*r>^X6 2 0' 3&JB^TflM£ 

*u =17/1 2 4tmi£'£ft&o ftznrdMMWi* 

09 4tC^£*lTV*5o ^ ffiO^tfxtf^S/^l'y 
7h^*7r/UX6 2 0' Oxy ^Mj£tfC@BffSnfc$l 
V>«l«rt"e37Ji2 4lc£b& 0 L©fei6feSl©ft* 

#>&c/h£V\> 09 175M9 SlZ7skZnfc$mWVlZ, £ 

nwuoasfc*. cvDs mld, aaM*^*?- 

[0 0 7 8] 0 9 5tC^n««3<x 3712 4 

§ 0 09 7tcte, roc^bfcJ;'5tcfFM^nfc/W7 

09 8tc^^n^^9tcji^^p CT p^t)^^e 



n§ 0 -r^^xt*, aa«:«afcKDWt6tifc*, s 

fil 2ft*SflWtt3tt«« 
[0 0 7 9] 08 3 7!;M 9 0 > R0\ 0 9 1 71?H 9 8 lc 
■ LTlWBLfcj:5t, «tt7^^X<Dx£*:^>'-wl/ 

ff«£Et?f#6ti«o 07 4tc^2ti3<fc5^x 

b?^^;l/U7 h^-^7 , 637cOi|iM^»J^^ri§Jt^ 

Mjtwswsti*. co*s*fcbr. uaf/^xitt 

[0 0 8 0] 09 ORtf09 8£». Xtf^^->-v;l/U 
7 b*7liti^?n^^7^nT^I.^ fife 

^ h *ymmimm?tiftLmM%:mm&i&-? % c 1 1> 
fg-es s o ±f e© :/p x tc « shr©*^^* a £ n 

3o 08 671J318 8%t5— ffi#iH"rS^x «B8«*C* 
f LfciB«-efcJ:fcV\i *<0*S£i:bT\ 37I^««? 

n*^ n7/i^5SS^i¥^^s^nTv^ii^ 

£ - cfc o T»»S&> * * -x > Viommcftttft 

tlfc^t^iSS^nSo ^^^Hf-^a^O^— *->x 
t>SSM^n«o Wttf, CMPtOmJtc, -30 00t^ 
?XhP-AnfJO^> yxfVl* * 5 y FS® tc 
«l«[^^5Chtc<fc0s CMPtt^^^XT-VJK^rCM 
PXK*y:/JifcbTJBV>T?Tfr*lf#3o Au 
±(D^yyXf^KOTB , eS«o 08 371?M9 

8tc^ti^c^n-bxtci*u mm-Tsuxcommte, 

^i/t;Ht^«ir/^X^ KB 2 l tcifc 

TRXf^y KBOWfc^KiSfS^BltKWM^IsBII 
StlSo <m6»<OXStCOV^T«. 06 6717317 7, R 
Xfs 01 2717312 1 £#8aLT»5B£ftSo 

[0 0 8 i] ±E*StW"ett— oox^^^^t;i/U7 

h^7J$I(cov^TP|LTV^^ 438fiC£* fflR± 

£ft<&ffifc©#¥W*H*Bb< ttfWXfcjgffiSti* 
c£lc&M'?%>&&&&%o xm^;l/'i7ht7 
fciu Ali. x Ga x AsXyfXF7^tyGaAs 
Ifii7f>^s eL<&, A 1 Asxyf>^RlSI 

SI4GaAsK^fcl»6«n«:V\ InGaAsPtCfH 
31bfcXlf^^-v'-v;l/M*— 1 . 3^m7l73l— 1. 5/i 

m«KD7y^-^3yMt§am§c 

0 2 . W0 3 s S i N x , Si ^ifCD^^^JSfff*© 
e>©K**aW^ J:SJB"eSi65itr<i ^^Rf^feSo 
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eb<«4«!WWB«l*a*i>3&A,tffeJ;v>o *JH*r*tt« 
Wu nyf^ *B«^y^ F^-f 

S£«. AuSn P b #>"rV 

fi, (i/u/cVntX, WIT. TLB^^PW, 

[0082] ^m<Dmm^Ktm^nrc^x(D~fu 

CtK^O, ^DX/^ (XBAR) ^y^>Vm<0 

x£r&t? 0 *»BO^ai4^ vh'J'y^x^yfl 
[0 0 8 3] ±ffiOSttS«off8Wffitt. £D*M$t3: 

^/u-y (gi<^ vif-sR-F) i ooioCTtS" 
ttas*2 o fc»iHbfeiwt**-r«*fflo*as« 1 2 0 

H-e#»o BUOfllTtfte, iSttlfi2 0^ 0 3 2&tf3 
3&c^2*i£<£3fc:, /*y*:7V— > (gt<^ Vif 
-*-F) 2 1 OteSBWlftfctt&Wtt&tiSo 
glj©«t?tt. 03 67^13 8, 080. R 

t>\ nil 87i7^i 2 o^^n^^tc, msiiHigs^ 

•y ^^Cy^^*Hfc:JKA/-eSV^8l*Mte&n*« 
[0 0 8 4] *«Mfc<fcS» 1 <DVWfy^J?a- 

S2 0O/W^yi/-> (SKtt, Tlf-tf— F) 1 

-> 10 0^ 0 2 3^e>*3^Si:3tc, TH^yF 
1121ts /^--^ySftRSSftfcnrJi 1 2 4 
fc. ±ffil*^y F® 12 3 fc£Jflv^Trt»fc»j«Sttfc 
1 2 4 a - 1 2 4 h **-r*SttS«)i 



1^2 0 U 4»ICfy 7^ 

(frrSo ^ttttttl 2 4 <D«»**-rfe46, 0 2 2t£45 
tt*4«Ogtt^O*©2«OStt»«2 OttffiDW 

^nrv^<DT^^n^v\ >i 00 

w\ MCMigtt»R2 0 toimxytm^m^m-tzm 
»©saa!«*y^— 1 5 4. 15 6, i6 0J&t 

±IBO#MCMgttiS«2 0tt. V^JHSBtri** 
£ 1 37IjM1 5^Wi^L/cMH:§y^^7 p ^-4 4Rtf 

/^y^U-V ^If— F) 1 0 

[0 0 8 5] 02 2&c£>^Ts £±Rtffe±<DM C MS 

tt, &TRQF5er©MCMlS4R2 0OT«fe:«**«B 

<?t\ as2 0 3V*«t*tiT^«fc# (S±»tf5e±o 

fuS) t. mU2 o*^tiTv^i:t CfcTRtf 
[0 0 8 6] /^y^^U-> 1 0 0J§©tt«fc*. 077?? 

m 1 1 (cffy^^nfefttu^oa^-r/^x 1 3 6 -ess 
s»t7*/vrx 1 3 6wo«s«n*o setrv^x 1 

3 6CDa*tt#»K 1 2 4 afciaBMStU 1 2 4 
a telOM C Mg*5 2 0 fc»»Lfci»8r3;T«tt^ 

e.n§o cosmos. 2 4a«»9o° rm 

(DMCMSS2 0©T£MMt"5£5lcffi£2ft§«> SI 
ftfA^X 1 3 6 i:fe±OMCMSS2 0 a<Dflt\ « 

1 2 4 a tt7j<¥tr- 6 4 *jffi&? 
% 0 TKTfcT— AX^Uy^ 16 4H tt<£>— SP 

a, 5 0 %) ^> mm$& 124a fcit3iLfe»au» 1 2 

4blc#BB'r&o d07j<¥^AX^U^^ 1 6 4<D« 
t5o 1 2 4 b £TOM C 2 0 -hWW 

^ns*Wfc»^n, ^6^. ^T«MCMii2o^ 

EH*n*»HfST«BS^ff6tiS 0 SMCMISOS 
BfrOTWT% 2 4bH >6©HB*MCMaS« 

2 O^lft^tCjtfT^-^Silitlf-AX^Uy^ 1 5 4 
^jIjIL. ^o«Hffe3»iS» l 2 4 btt, S«ffltKS* 
y?7-4 4 (0 2 3£#ISa<D<l*:) *fflV^T*iRB2 

4 a«i^tlSo Sfilf-AX^'Jy^ 1 5 4RtfS 

[0 0 8 7] i^gl 2 4 cti. STOMCMIS2 0 
t£TF<DMCMffl&2 0 fc^ffl-em^filtSo S 

-yiOOii, M C MaS«o»»K 2 4 h ©R«OT« 
fcS«ffl*8ESA v 1 6 0 tfStSo feTcOM C MM 

^2 OA^^Ttifl^ ag«ffl3H^»y^-4 
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%o Jiojtttt. 0 0©5MMMflS!:*ry 

7°^- 1 6 0JCcfc^TS«^n. S«ffltKS*y ^-7- 

1 6 o tico^ 9 o ° mimfx, mmm 1 2 4 c 0 

Ts CTOM C MMffi. 2 0 J18£l{# V 7 s ?— 4 4 

fSU9 0° f£tf&W\ 2S«2 0®*jft&2 4 gO* 
^J<¥#fafc:iIfT<*-£So Mm* v 4 4. 4 8, 

1 5 6&tM 6 0©#B6«, /Vy 100O- 
H«fcWW©«T?WiM-5o 1 2 4 e l£«9UB 1 

2 4c h|p|«tc«flc^n. «S!*y^-4:ni:«Bfi* 

C MSK 2 0 ^)felt^git§c 
[0 0 8 8] 1 2 4d(i, 5I#<0V«:a*** 1 

1 2tcJ;^T. — 0 2lc«8R£ 
n s WV-X^e©77^^ 1 0 2±O^M^S# 
t5o 2 4dti, fe-5-^<OJ»T^2(OS«ffl 

nmxytt—i sGicmmzn. mzvvmtiv?*? 

- 1 5 6fc*. »«#*4£"F©MCMaS*t2 OOgiffll 

*y 7^- 4 4 ft«-*t#;£T<DM C MM£ 2 0 (Omm 
SS2 4 gfcitfTS-SSo ^WfiB 1 2 4 f IWi, Vg| 

S«5tlSo #^£S1 2 4 f 14*77^ 1 0 3#*6tt 

[0 0 8 9] WttKl 2 4 g«\ -#©iHT*3l 2 (D§« 

*y/7-16 0tt, 6TOMCMlfi2 0*^)tfif 
*§«U VttRl 2 4 g(D*K:5i46So 1 2 4 

g<D&5-73<DW3\ 31»OV}i=i^^^ 1 1 4fc:£o 

xytyr^^i o 4tcsg«i^n. 2 4 gftoft 
0 0 co tnwi^b resign 

§0 ft*&ftl 2 4 hfc*. IrIS^c (0 2 2tcttBl^n 
fc^tf. ^±©MCMSI2 OOTtC^S) fg3CD^:f§ 
fflli^^y^l 6 OfcJBMStU V»3***l 1 
5«^T«77^U 0 5tc^M^tl§o VSBl 2 
4htts e±OMCMlfi&^)K77^U 0 

[0090] «B«JEfclu 0 2 2&ca*Sft«J;5K:, « 

W£^y F 1 5 1 Stf 1 5 2taoT^7^7°l/-> 1 
0 0fr5MCMSttXfi2 0*cfig£ft5o WSfcfcx }S 

ttlfii zortoWfiiickoT/^^u-vi o 

(HC#BE£ftSo iSttMCMifi2 0S, ^vFl 5 1 
RXfx 5 2^oaa»ofe«>©»j6Lfe«ji/<y F**ty 

0 0t*> MCM^e^i— ^OH^IISC^i^e^Sfe 



[0 0 9 1] M C M^e>>a-;l/g L < t4/^7 ^7^1/- > 

t>D^s r«#iftBr^j , «v^«4. mmc mwtm 
%mmmz. mmic&^xmitntcmmoKm 
j*£*u -h*b u < immcwmjj 7 7°7^ 

77^7K^l<^^^> K t> 

/W^U-Vl 2 0Oigttifitt, #7£g§. R 
[0 0 9 2] ^7^7"P-> C?f^-F) 100(7) 

«51©-«»*KBBJc«v^r, /^y^yt— >i oot 

tflcMCMl«2 OtDVf-Axyy y$RTmm*v7 
i2 37!iI2 7^#iLtPM§o C 
ttSOHH*^ Tfcl&S^-XglSl 2«gtt»«2 
OA^ftS^n, /^^^>10 0fcgtt»S2 0 

^i^-xis i 2 tsttas«2 ooB*c/r»«n 

So ^-Xlll 2fcgttS«2 0fr5#irr 

3fti6 N ArjavtimgammcmrZfttc^mm^m 5 , 2 
5 8, 2 3 6 #tctB«g$nrv>S cfc 7 ^afiWKStB* 

SB^S^^il IT ^X $ ftfz U-*f \£- Ate <fc 

-^tti&m (sita* 2 o ©±ffite«Kw«*<«w- 

[0 0 9 3] ^2 3tC«. /Vy^/l/^yi OOOli 
e-AxyU 7^15 4Rtf«K2 OOgffffl^^^y 
^-4 4CO««fc*3fr5-S/^y ^7°U-y 
F) 1 0 0 tx±OMCMSi2 O^ilW^tlt 
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til 1 5 1 T«B*^y F 1 2 1 ^ 371 1 2 4 
fc, ±1^77Kil2 3^ ^2 4>*6©«ffi 
^F8L<ttV c ) %«8&t5a2 0»»ttil 5 2£ 
fc*0lJ8*n*cil2K 12 3»tfl2 5tt, K 
£BWiL:fc<fc5fc:* ^ti^tU «2K 2 3&tf2 4£ 

M N 12K 2 3M2 4J;0 fc&WSJttt&ffi^ 

Wcttfi*il2K 1 2 3Rtfl 2 4lcffifflLT& 
<fcv\> «Hf-AX^yy> 1 5 4»*SE&1 24bO 

ts^ 1 5 5turmn 1 2 4oiwoi 

1 5 5 <D«®<E>— 8P#fciu ymWiffi 1 2 4 bO/^ 

TO, #»1 2 4Rtf 1 5 5T«£2tl5£ 

5 tC^O 1 SlOt- T*&3o Lebby flfifcHSfrSft 

fcMeHMWFWs, 1 1 6, 4 6 1 c©<fc5*« 

: ?^^r^-r^^i6^Uv-TO^4 5° ©bU^ 

[0094] ffloi««?llWfflf§(: 

£&T*%, 5 5WSB1 2 4 bO^StcM-pT 

jE^SigSStt^v^o 2 4 b^Wtt^7«» 

tl§o *S#fFlf§4, 8 0 6, 4 5 4^te8S«2 

LTtxfc^o Sv^i. »S?3&«ffl-r*«*>0k:. (Wis. 

£5 lessen*) ¥mmffi. x«\ ^mmnfoy-tfo 



[0095] tt 1 ? 1 5 sfrzmnjjMcfcM-ztircytcD 

-SfcNdU mSlSWfil 5 3©^-WSfi2 0 
^*t^o Jtt*a»»»Jtt. 37«S1 2 4Rlf2 
4©JB8T*£frftD8ifiLfc S2«OiBSf*n 

^^u->ioo tstts^ 0 fc©B©eisab** 

"Adhesives for Optical Devices " , ^4 8 HJX 

^y7rL/>X (ECTC, May 1998) 

tt, W9- 1 5 7 3 5 2#. W8-3 2 0 4 2 
2^. #i¥7-0 7 7 6 3 7§, Rtf* WH^WHW* 
EP-6 8 9, 0 6 7-AtcBa^$tlT^S«Saiftt{k 

i^MEP-6 8 9, o 6 mmmmcm^tifc^ 

m^—^M (SOLNET) it, WB&mfcWtVZ 

[0 0 9 6] cftZ<DmtR*sm%;mfflfobn%.Xs Mfcco 

««%*WLTtJ;v\ iSttl«2 0Ol(B!*yr7- 
4 4ti. i9^#IlTML/'c«t9^VC S E Lf/^ 

VX-yf^»Tl2 5a, 2 5bM^77FI 

2 i wc7/^f^^Mi, cne><E>7^— 7*-* 

^r. 12 4*W«*n«4:l?tHft»*3rWR"e?8ai 

ft%>o 125 a&Zf 2 5 b O^KIRWR^tJ'M^^V^ 

Tf**o SS*te± (AR) TOOMIt^»^t5^ 

[0 0 9 7] i24 &CfcJ\ 1 2 4 e ^tBE^A y 

5 6fc»-T*«W«fcfe*tS^y^yu-> (V 



Bezugsquelle / Source: Japanisches Patentamt / JPO, CD / DVD JPE_2000025 



Seite des Dokuments generiert durch DPMA 



(22) 



f#^2 0 0 0— 1 1 4 5 8 1 



if— 3ft— f) ioo i:^i©MCMffl2 oommmtf 

«*ntV^ 0 affl!*y^- 15 614, M^ilO-g{5 

1 5 8&*gtSo ccD^^nm^te. mnmicnv4 5 

Ml (Mfctf. *a»««5, lie, 4 6 l^kiEK 

— if»ffl!^J*«. i9 9 71jM1 1 0£r#l&bTl¥j$2*i 

[0 0 9 8] Kffl^y^— 15 6^ iE#fl:ffi«te« 
/SSn. HI 27bMl 9*#!lbTiBWbtf:fitt3Sfi2 
0 ^Mt5^lXf7 ^cffl^a&ty C £ RTffiTffc 

tcW^WtcfKWrSo B2 5fcl4, JgttlSlK 2 0 
^S§2 4 hjbV^y^^U— y 1 0 OOgifflSl^y^ 

5- 1 6 0(D±ic&%mmmMmt>vy4 aflflwr 
%>mmc3stfz>/^j t?-fu—y 1 0 o&tj\£±£>MCM 

7^- 4 8tt, MS 4 6 (DfnJ^IS^T® 2 4 
/BSffil!* >y 160^ 1115 8 (DfalZZtm^T 

m2 4K^tirzmmmmm^y^- 1 s 6 tmvm 

■7-4 4Rtf4 8*tt«bTfc^&v^fctea*rs 

[0 0 9 9] mme— l±X7V V* 1 5 A<D^ 

.y^7-l 5 6, 1 6 0, 4 4Ktf 4 8CDftfc>9fc:ffiffl 

<Dftfc>9^ffifflbT&J;v\, 

[oioo] B2 6fctt, etse-Ax^u^y^ 1 6 4 

§ 0 Cfl)«Slf-AX^Uy^ 1 6 4 0«Bti:> #*1 

£jS£K^TfKS!e-AX:/y 1 5 4<D«5fifcS« 
Lt^S. ^16 5 371 1 2 4 <D*Bptc*fbT 
ffl^e>nrv^V^c0T\ tg^l 5 5 J: D tW**cKfff 

f£tf) ^^T37I 1 2 4(DW^^tt^Xv 

[0 10 1] &lc, 0 9 97^1 0 8^#ilT, 



K^X^4 5° o^-;VbftKT?tK8 , r*«»bfcU 

^l/*yhSStt, 
[0 10 2] glXfy^klfcVT, [19 9^2*13 

MKTX^18 1 0 
tt7^-f+8 1 1 £rfflV^T U yy^7^at;^- > 

Uy^^^^O/^^-^>^XT-^y7 p ^M / >^Hir^ 
/fc4&, i«PW^IS/+ F^VX^ 8 2 0 - K 8 20 
-2, 8 2 0-3&t;8 2 0-4&, ^<OfiV hfifa 

tF<)^8 2 0^ fc?£L<te, 7n*y^, Xte, 
7^—7^8 1 1 ©BgV>— «5#t?fe5o SflK^ ^ 
* F^X^8 2 0«\ fif£©SRXf7?T«S«n 
§^ 1 JV^77^^7A-ft8 1 1 £9 kflftHc;*; 
#V>77*-?"V 8 2 1 £:#€?o ^-V F^X^8 2 0 

xw\«ffi©«frfc:±#fc:Bll3ft*« 
[01031S1 ©**-S/l/;*rj> FXr-y^&^T, & 

li/t F^vx^ 8 2 o- i yy^77-<aic^ 
-yxy^n/c7/^f^8 l 1 £>M£ bv>— gfl#£r 
«K"T §fc&*xw\±fc:K«Sn£o B9 1 0 0£#JH 

-rsic s^2 otu-if 8 3 aaj*^tife*uv 

^77^^7/^-ft8 1 10-3?OXy^x*^? 
lx-iflf-^8 3 ofc£*#U v-JBO«3e**c}HttT 
X^8 1 0tCj:oT^— tCjgffi^n, iSOXy^* 

^, BabfeJHKvX^OT/^^^^^V^ hUV 

fe^o jHffRtfi§i»o»***trtiiffl*»* , r*fe«>. 

H) fc»l»4 5° Oft*Wrsr/^-^ir«B*JB 
j«f 5Jc3k:StR2 ORtfU— 9*8 3 o«Sv^|q]#* 

^A6^n^o u-^e— Ati, ifif— A^b< (^s 

tc^^T^-v F^vx^Mli©iS±^S^ti 

3«:jfe*»ffi^ TA-e^^ • • 77V-^a 

yj x«NMA»4:*tfnSo b^b, ito^-rycoi/ 
-IftftfflUfeJ;^ »fIH*tt, B101IC84 
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i i©iBKS»*o»*fcbTs JBK^nri/^^ 

U |5lHtc43V^T, K*VX#8 2 0- lttBfcS* 
tlTV^o £O^P«tt, g*2 oofflfc&jafcW-lf 

8 3 ooMoiRjfri&SMb. m<DT^— ^^%myt?% 

fc&^2©^ F*vX*^M©±lcKISU ifv^ 

Xy^Cl7bS4C0|qI^^»J0ST&tLTV>5o Mtl 

fc#>, •tJ-V^M*. B 1 0 2lc^2ftSJ;5fc:U'— if 8 

3 0^1^19 o° nj^tu m i o 3ic^n 

3 iifcR&SS'* F^VX^ 8 3 0-2£rffil^T?M[ 
I^tiSo Hl0 4fe:J4. ctitcJ:0t#en^«f4L 
h 8 4 0-2 ^tlTV^o CCD^n-trX^: 

fe»«^n§o cn&> h i o 57^1 io^ 

$tl, roOf*iP«*S/^K«>VX^8 2 0-3&tf8 

2 o-4«rffiffl-rs-^©f*ip»^m«X'ryy«, » 

J5Sl/cM/yf8 4 0-3&tf 8 4 0-4T*g^nSo 
[0 10 4] iDSft^D-bXtt, iWWcSltflK** 

oT, U— 1f*«* Hll 1 17531 1 3tc^£ti££? 
0-414. «HLfe«0HA^ h«W4*<. S*M* 
[0105] Bl 1 4fttfl 1 5(4, 3— |@M6*8 

5 oo±fflH&tfKfflBI"e**o *UWfc¥<o*W"MMi] 

(D^dtc, ffitfflJMfc*. 0 1 1 4fttM 1 5(c^2tl3 

ffl^n^o 3-?— HUE* 8 5 0*JKJsK"r*»*k:«4% 
4 5° OJK*f®«r9 0° (OELMft^k-oXmigL 

s^e- f ^7j<¥7?fp] tciifp] * it #>ffifflir & c tf* 
[o i 0 6] mi 1 4^#sg*r§tc > MiovttftKiB 

8 5lrt©m 4 5* <D»®8 5 0-r»2<Ofi3Sb;fc 
»jffiK8 5 2fcC0*^SS**tlSo $?3:b<(4, 
* x -Agffi O&S§0?fpJ (CX ^ V ^2 nfc^SKO- 

<(4. S 1 <0»JftBElB 8 5 lfr6^2©#i6KKB8 



5 2^M^tc^^7 1 eoMM^^§/ca6, 3/i 

2 4Rtf^7 7 FJf 2 3<D±M£, M2 l^Tx-y 

fy^nso b^u %±*fcm$>z<^x*i$r^m 
£\ *ffR**w*i*«ti*o"e, attt#nni^^y fji 
tM^x^fy^^titita^o mi i stc^sn 

3 J; -Sic, F«2 3fttf3TJB2 4A<» 
£^n^ ««»K»A««B8 5 3(cJ;-?T*£«2 

[0 10 7] *»OS«:SvX^«5fii*^U-ifJ8»^ 
W?x^*«ffllT«)J;v\ ^jfi§m$:vx^(4. x^ 

t?„ sfc, **b§»*<db«s. -r^*^ b«*. ft 

jg<j; D If* fcffi v> U- h "eiHftf £ v x * tfteffl 2 n 

-A^S^^^fca6co^ijX-r-v ? Sb<^7 i e^c> 

$LV*U— »TT**?>* THG-YAGl/-fX«FHG 
— Y A G U— *f 7 *f*«/B bT fc 

*V\, He(0<fcd*?B^X*afl:fcbT«fflbrfeJ: 

[0108] &m<Dm£mmtf&fo J &'f*yx*v?'>y 

(R I E) yn^X«^n§o R I EVX^i, T 

R I Eli, W»bfeft*t?aS*E±»c-i'*v«r«^H* 

1 1 3fc5R3ftfe±e©7PHfa:Xtts U-lftf-^O^ 
t>0tCR I E^n^X^fflV^T^DM^tl^o 
[0109] mi 16 fttf 1 17(1 45° 

pJtgx^^O<fcd^:»?6K^^^ FJB2 Hi, »W 

^n^o 3TJ12 4^«l»^nSo 3712414 

iiSBfit/^^^^Mo ±«*^v FH2 3f4 
/^^r— -y^n/c37!2 4 0±tC*iS^tl§o 37 
12 4fttf^5>y FJB2 3(4. ^(C, i/iJ7/7-i 
ffi£jej£-r3;fci&R I E*b<«4l^1fWBl*ffl^T/^ 
^-xy^tl^o «ffi(4. 01 0 7ftt5l 0 8(C## 
8 5 3-e^ttS<fc5fe:ftmffll«tiS« MR©** 
(4. ittfBiJ©»K*b< ttHteftOWtenfcafctrt) 
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ftSo gfc, S*#l**S*i«|IBfc:* t^ny^^h;^ 
*y FRtfero»i«OJ:d*flSO*^**atL/TfeJ: 

F/f 2 3©«8IMfcJPJ«*tife*te«J«Lrfe<fc^o 
[0 1 10] ±fS£>iID. I2 1M2 7^£ftS£ 
9 fctBSi* V 7*7- 156Rtfl60 tt^ 11 1 2 

7^1 9 3&#HBbTKWLfc«X>fy^2 6*f^«'rS 

»*IlttB2 875M3 Hc^ntV^o i28^# 

aarste. x^yfr^x2 6 <dtsp*s 2 7 

5— CDfe«>k:«J«^n« 0 &JR/^y^l 5 914, »£>U 

r, u-iftr-A^^o^^^-v^xg-e® 1 2 nc 
•B^-rsWHrfcR^StiSo 16 2 6 £IrI 

5 1 5 7«^ti, ^;«^7 h»tfffl!«n« 

r/^^^%wrs±ap^jBvx^jsi 6 lAWdtsn 

§0 wmLftT/*'-** 16 24:, «S*y?7 

fexy^^^trfetiSo H^brcxy^v^i, g£tc 
KWLfeJ;^JS:U-ifjfflBl, IU9 97I7M1 1 3##ML 
TKSBlfe^-evy • • T^U-i/a^ (MN 

A) , «WbfcU-'tf*Sv^l/-'»f*llft^Xvxy 

tO^Xvx^^V^iftC^^TtfoT^xfcV^o /l 1 

6 Hi, WRLfcM/^J&JBa-rsrcftJie 2 6*c« 

(PCM) £LTfMM-*<DT?, fb*J*«*|^(0--««: 

Wtt#fT*>ft*o c oxao«*»H 2 8 tc^tvr^ 

So 

[0111112 8^#It§^> JB 1 6 1^»£$ 
ft, fcftX F *y F *y ^OJB^Ji 6 2 7« 

Ts «a!Ay^-ffl©fiA« 1 5 8^16 2 7CD_tk: 

vx^y y fc 43 v ^r^ftn? ft s o c ft e. o 



ftS Q JMfcfc. SCtt, ±IB<07?S*OJ:«5K:{t:^««BF 

•^■6 2 7«fcDt,8*tlSlS*nSo aso«s«, 

6Illt*, }iJRW&X*I<bbT. ±mf?v Fill 2 
3tt, ^;I/3»31KBO±fc»**ft, n r)l l 2 4 b 

^[^i;#^"e?t^^ft/c7'^-^-v^^ > r^o —raw 

>y FH 1 2 3«rxy^>^-r«iaS»^:V^ ^tf^iS 
tt, ^fc^^7 , c^Wl^^^J;D^^:^v^9 0° 

s*f**u »KLfc»4so»fe*^i;, s*h*ft&#© 
[0112] cm pmmmmvmm&z tmmisfcKWt 

^y FBtfWBStU hfro^fcWfktfWfrft 

tcftSo ceo 2ir/p-f(^ ^rmt^^^YM<o 

7V F*tt«51¥H*T?»MS*U JHRa»**jift» 

fc«^Hi:*^6-e»So mmmtes z^v fh 

±) ^>T^J:<. *ott*4:bT, «iSfettW*ffi"C 

^«fcoT£i6e»ftS3b^T*ftSo 

^y F«©«)«»fc3iffl*ft*»&fc. M««ft*« 8UO 
T7u—7t*. 37igL<(i±I^77 KiO^f n 
fcfeCMP^n-bx^jafflLJ&v^o cfttcJ:D> 
■ettsarv^ffisW eft. eioSSti, iWfcJiSUT, ± 

I17CMP -feXJfcJWTT S C £ 0 ¥tHft2 ft 

So 

[0 1 13] ^il/n-bx^, *B*«Wffifc:«IR 
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«H3V±«*^»y FMfttfTW^v FS^b 
[0115] fi^fc^tyffiSSWSSKtt, ^y*^ 

(gi<^ v-tf-^-F) fcfi«ic*Se2*u ft 

yi/- yOilt'gf • SS«£tl5o H 3 1 Zfctf 3 2 »C 
;MMEl 0" avw^^V-:^ l otcSK 

iRj#tcn^^nfc«3g#2 o o<d— mti&w&'Zftr^ 

%o MCM1I1 0" tt, ±IBOMCMSKl OfttM 
0' fcHD*S^lW¥StiStf^ MCMlii 0" fciffi 

>2 1 ots-rsasoxy^cSR^nSo 

->2 1 Ofcfc. ^-XII2 1 Sttli 1 2 0" 

S14» 12 0" fc*dl«nfe*»«)«jRH2 2 4 a 
-2 2 4 g^tt?o »«K2 2 4 a- 2 2 4 g«\ M 

cMifii o" (otB^yem^teMir^ftibiem^ti 

^IT, MCMII10" fc|RlDJ:3^/Vy 

2 i o fca«-rs««»#- f 2 8 otfffiffl^nso £ 

<D*£\ i«2 24a-224g^s MI^- F 2 

8 ou:j:or«!»*n5jtt/w-<Dv-x*ea*r5o 

ftW#- FH\ m^<D\y-^f^^r- F L D^r-a-^o U 
— FLPOtB^ti^-F2 8 OOSSSKtcSB 
3§2*u #-F2 8 0©»iHSJd\ ;Vy^^^2 l 

«iSK"e4p b < tt**-r & fc Y ^*«8B £ r> 



te?:7 &»Ef**©«fc9te, SIC 
>±T^fT^n^o F2 8 0«\ MCMMl 0& 

[0 116] iivy?— i 6 0OJ;5«H*'y?7- 

«\ ft{§*§*£\ /W^l^>2 1 0O»»K2 2 4 a- 
2 2 4 g t, ftM=?M C MSK<£>Wi£ft£:. F 

2 8 0 ktomT^m^B^zrctb. i&^^yu 

-y<DS6I 12 0" rttelfitfeftSo 0 2 3-2 4 lc 
TjkZnrcfiv^- 1 5 4&tf 1 5 6 ©cfc 5 
7y7-*«fflttfe«fc<, |^71^77FlO 
X7»M^tlTV^^7 , /74 4M4 8^9 

lltucDftm^MCMSKl 0" jbVW^TV-^ 
1 0 fcBffllt5fi«T*^XfA»H*:2 0 0©iW 

a, liio" *wy^yu-^2 1 ojcB#r**y 
opffl^^ss^nrv^o ^3 31^ ski o" 
7^7 D u->2 1 o*c»»-r*»?©»»Bi^«nTu^ 

£ c MCMlfil 0" <D&>&mZ 0" tt, SKl 0" a* 
/^y^T^-^ 1 0*cS»f S«Bff"exy^il»^T 
^Xlil2^^KtlTV^o £<C*3ifc:t;J:«0 

jbvD*iJj&#*5o Sl^ Sil 0" <D^— x»i 2 
SKl 0" 04S-p#atK^a«J&iP^SCfc«:<, 
Mz:/**;l/2 2 5tCcfcoTSSbT«J*f SCfc^-C 
i^£o S2tc, SKI 2O±ffiOtM3 0' £:SK 
OXy^cRJBU UHr:/**;l/2 2 5^<Dmn<om% 

r&%> 0 ir^ot, ski 2*«3/vrr«Ra-rs# 

Ktf*<*So SKI 2tf*Ji«KSKK:J:0«lJ««ti 
-«^;K7AW6tl§o n***2 2 6 

±©£»««^«\ ^nfnw^t2 2 7Mgi^ 

7F2 2 8 t(aoW7^/U-y2 1 OOMlfc 
SBK/Vy F2 3 2*caetlSo »K/<y F2 2 82fctf2 

3 2«x —2icte/x,r£Wfzti, mmn^, wvk, 

«M^e^b. l/-fe^*;l/2 2 5*/^^^>2 

1 otcWOWts^tcfeSicoo 

[0 117] ^3cDftJ^i:bT. JSttJB 2 0" ^rSK 1 

2 7b^»si-r^<i^^^*5. 12 0" <omm&%, *v 

>7-?l/—Z/2 10O112 0" (W 

^JC^So SKI 2ttS5^DyOl^t?^* 

^V^^S^b^o m20U-try^^/l/2 3 5 
;^7^7U-y2 1 0<D±We^3S2tl, 

16 0) tc^fb. *0iE«lft(ft«te:EII«tiSo MCM 
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612 0" (DoJ*ttfcJ;-pTx iSftl2 0" 1**2 ©U 
'Jy^2 3 7l4, X^lcHiLTSftl 2fr£«2 0" 

*«IHLfe«IIHc«ofea6MCMlS«l 0" -JfttfflSti 

S^JS-esfcak. l/^^;l/2 3 5tt, H3 3fc^ 
tl§J;^an7h 2 3 9^o XDyh 2 3 901 
aatt. Z#ft£WT&D. MCMlfil 0" fc*. Stt 
■ 2 0" <D±Mfc:^r- 2 3 8 fflR^6^ ^2 3 814 
XDy h 2 3 9filc#Di(H<t? 4»Tldt«. Z7^ 

?Sft:aSf»»3b^"lry^^;l/2 3 5 ©JttfcEBStu Hi 
ttgL<tttt»tt««ST?R«*n. iStti2 0" ©ass 

tt® 2 0" oiyyMl 23M:gj»^^ci:tc 
[0 1 18] (ja£©3e*y^— tt, MCMSil 0" 

jfBBLTftSfeFittfHrfSo H3 3*#JH-r«lc, Si 
<E>»iffift n * ^ £ tfgffll 2 0" tOoi y v>;g L < te^S 

fcaowt&n, » 2 *tt«sa* 

7/7- 1 6 (XDttffi-eW 1 2 3©Sffifcfl&!Mtftt6*l 
So WlZktfW2 03^^-5rtt— f*»te*S-&br«»J: 

^3V1 1 2SU<ttffiffite3^^^tC<fcr3TSlg 
1 0" Offittl2 0" rt©»tt»teS«Sttfc5te7 7>f 

^wk^umcmisi o" icomztizc 

[0 119] 03 3Ttes Sttl2 0" Rtfl 2 0" 

fn^noifii 2^2 i 2o±tcfitcf^s^n 

WJC/^nSJ:^, S'tt/12 0" Rtf 1 2 0" fcfcgij* 

a«J&«ffl"e#*o MCMSil 0" ifirtyt? 

u-y l 2 o i:8«t5X7 ^tf}Stt«i 2 o " l 



2^^^wi»c^^f^ 0 03 3^^nrc 
nmtom&ic. gti2o" »s«i 2©±icff«« 
tu #n<Dmfm&m>*v7te. 1S6120" ot^ss 
nstut^ 120" tmmi 2*^M^n^tx7 

^cfp^TSil 2©±k:Ell*tl«o 120" sW£j« 
[0 12 0] ffitt»R«IBfc*^<H*S«W4:UT. 

•eta So 

[0 i 2 i] m3 5ic&, stt»«3 2 ojcftow^e 
nit* *s ?m s 5 oomswfffiEi^^nrv^So 

2ffl<D^y^3 5 lRtf3 5 2 i* 
±2fU iSttll3 2 0tt, VCSELXvy^f/W 
X3 3 6 ^ §7feiff;^X3 2 StlC^^m^ti 
%o f-7/13 5 0tt mttWt1»3 0 2\Z^ 
Tfc&Wfo 3 2 0 «* tLSo (1 Otfc *5 ftM«tt*S 

«Sfc:;feVvr4Mare*So VCSELx3-^f;WX3 
3 6ttf7^3 5 1 tcJ:DfW»^n, ft««*gtt*« 
3 2 0 fa<DMm% V 7"y— 3 4 4 IcEUTT So 3SM5§3 
2 4a(»^77-3 4 4fc88fc*ftS 0 »JS»3 
2 4 a(4if^fifflll*y/7"-3 4 8tfilU 
3Mf§ffi*^# >y 7^- 3 4 8 «#«#£S)teTWX 3 

2 8 07?fc5ti6So S7teT r ^WXCD««tti*ii»2©^ 
7^3 5 2±<0®Kfc»BtefftSo ^7^13 5 ORtf 
gttWR3 2 0fci:, JtlftLfe3V^^h/^y F3 3 2* 

^Lr«««#*«sfe:eab. mscsgB3 3 oatf« 

St/W3 3 3%tno 3>^^ h/^y K3 3 2 fc*. 

#fStt#itti3 0 2rtic^nft»mBmo* 

^LTlV^aa^nSo *v F3 3 2&c£9?#<otl 
Sttff&Mtt. i8«OHrt<0x»li#ia«V^yll!l*lft'tf 

<wns 0 

[0122] mnmizffimzorctb, m&mmcommfc 
ffHxat:<fc-3rffH*tis»&*«ffi , rso 7^ 

TXtf / < ^y F S Stt»ft<D«S*»S:^>f Xttlt 
*lTg/^$nW5o VCSELM^*^ (P 
D) ttt£**ftTV*So I C^y^Ji©»ia«:«BtRtf 

[0 12 3] *^tt*«ttt*»*fflV>T I Cf*'y 

3 5 0*S1tIfi3 2 Otc^f Sftt>Dlc. tt«tt* 
yf^y^-h^ffifflLtfe^o 13 5 0(01^ 

7F3 3 2%S«3 2 00^7 F3 3 2\cm^Z>tc 
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>xV i F£>±iclgtf £>ti£o MS 

3 2 0MI3 5 Ote, ^h^^H^ttCj;oT— 
fa^SIJt^n^o 3;ft\ 1 9 9 8^1 1J3 1 3 
W&tl* $ffii<D%Mi$ "Multilayer Laminated Substra 
tes with High Density Interconnects and Methods of 
Making the Same" T*$>*), #JP©tfJJRAfc:W§£*U 
f|B^#^Hunt Jiang, Tom Massingill, Mark McCormac 
k, MichaelLee 1»d5S*:HWffrtBiSSB 0 9/1 9 2, 0 

txfciA, Skfc:. 1 9 9 8^1 2il 1 SfcttMBStu «8 
$!035#J^ "Condutive Composition " t) > *lC> 
ttiSBAtcSlSS' tU ^S/JStfHunt Jiang, Solomon Beil 
in, Albert Chan, Yasuhito TakahasiT&S^llWffr'ttJ 
K0 9/2 0 3, 1 2 6#W*»KiaK*nfc^fX3& 

b<DllK 

W^n^iiMyfV y^cffl^tfeJ;v\ Ku 

o-Chuan Liu, Michael G.LeetC <fc 0 f£BJ3£n, 

"Transient Liquid Alloy Bonding" -efeS^fflfflffffl 
«9iai»JclB(B*nfeza«fc:43^S 2 F 

■BomjBAteKft^ti^HWWSS, 3 3 4, 8 0 4 
•%tcgB«g$nfclS«fflSMS«3fi (WIT) 

TLB (Transient Liquid Alloy Bonding)^ 
3gL<fcJ\ WI T»«jOfc46©3jOT>f 

[0 12 4] ftTftjW«:I C*y?m3 5 0&tfffitt*6 
13 2 0^, 0 3 6te^2n£<£"5fc:. SVHCfi^t) 

^>-F, XWU ffi©z»«*ttfc«fcr3T«Sk:»«* 
tf»K3 2 1 C0*(D— fficD/^r 3 3 3«s ^^Flft 

y?i3 5 o^6S"j©^y^jg3 5 o ic^sus^eji 



ifi3 2 0incfyyi3 5o t(omvmmcB^ 

7^—3 4 4Rtf 3 4 8<0J;^iiig^7^ tCcfc 
[0 12 5] Stt»&3 2 OcO#^RmmcO^0i5p a p 

fc*. 03 7-3 8*c»«n*J;5fc9l^oliK:ffHL/"C 
t>£v\> SttS«tS, 1SSS13 2 0 a i: 

t£1£^p d pJI3 2 0 b fclC^SJSnSo S3 2 0 aRZ?3 
2 0 b fcfc, ±KOtt«tt#>'7*W F 3 0 2 ' , 

Huntfl&teJ;£^/i«Ji:/n-fex, te/u/c^, &KI£fR 
T L Bg^ Xfc*. W I TWcJ;ot-o(cg 
^tl§o «A,J£»fi\ TLBi^ X 

w I TWtWW^MW, »ry^7>r 
;^/t^fV ytfzs- b <ottt> D fciffiJB LT fe J; v\> 
[0 12 6] 0 3 97bM4 2fc-«\ PH^-r/WX (#Jx. 
&\ VCSEL) £u X^yfWX *BE 
MS) 3^*Bte3B»a*n*a4rOJB«3&«WWK:«tj 
TITfe^o 03 9&c:Jo^T, 2fflOBiJ^r<OjBrt<D2 2|c 

ffltSCS* >y 7^-&t/^{gffl$^# *y :/5-£/r ITS 

« % 2^£D^^^y7 p ^--coP^C)^^tcS:B^ti. SO 

CgL<fcfc, W?»iR (E A) *m) fc* *#(BO#ffi 

fcffH«n^2«io»jafcfe:«k?)«j«*nso ff?^ 

0 1 2 7!;M1 9^^^nfdX^^y^-7 :: >^X2 5 0tf 

v\ 0 4 -F8P*iSK^x^y^-r/^X (f"J^ 

tf, VCSEL) KJ;oT«l)l*6tlTV^ja*l»V^ 

^f»f>-F> ry^7^;i/fci^/cl^ ^ 

MKIIUKd. TLBg^ 3U4, WIT^MtC^oT- 
fW9»cS»$tiS 0 0 4 Ofctt^O— «3V^*tl, 0 4 

JB2 0JlO*»HMcaB«l/rv^5* 1 Wx=7^f 

0 3 5 71?M3 8 0^J0^tc, ±|BJlO*©^< 

[0 12 7] Jitf»J^»C«f^Stl. «Rttfclfi*#^e 



Bezugsquelle / Source: Japanisches Patentamt / JPO, CD / DVD JPE_2000025 



Seite des Dokuments generiert durch DPMA 



(28) 



WW 2000-114581 



^OfcfeSlffl-rSBWH^HWWiBWIE P-6 8 9,0 
6 7-A#fcK*af*lfeS 0 LNETiWWyat 

x jgrffifflr a c ^ £ D ^p D n^^r > ^- 7 y 
set*. ^mo&mAicm&'zti. ti¥6- 14050 

2#, ti¥6-2 0 0 9 7 4-5§. #if¥6~2 0 4 9 
2 2f, 9 2 4 0 ^JKPffflW* 7 - 6 1 0 

9 2ftScJ<iJHI*±aL'ri^o lOSOLNE 

K3bqgj«5ti*^**IBffe:||0tSti. 3fcB*rtt**»ttC 

[0 12 8] [13 5 7^4 2fctt> 0M^MfK "T^fc 
li«f>UX (VCSEL) lflOSft 

l Oct ^ ^«?fvux^tixt^MtOo vcs 

ffloW4nW*/^y F*ftMre*«o ^y7"3 5 lRtf3 
5 2te, VC S E L © H7^^Rtf/Xtt«(WP» 
§ D I C^y^SWcSM^So :/n-fe*y 
1tf7>*fflOSlOICf7/*«^ F^^StfllMi 

^2C0^^y7 P ®c0K^^/^O : ±it|iI^^S 

y v-jitc/^r*^"rs v c s e L&tfSftjR^c 

«£\ 7n*y^^/F^^*IMBBI CJf/S'&a 
«OJ;5*«l3t*H^«^n«o Hi 1 9Rtfl 2 0te 

>y;/T*t>J;V\, ±iHOF^^^/«««^y^tt^ F^ 

fv-iWJMMb? 1 *?'!* rangggniK/se 

2. 1 1 9Rtfl 2 0&C*3V^T, F^>V*KS?-*y 
7°. Rtf/Xtt, :/n^y^/*^U^y:/£^tt^y 



vcsel, &t>\ ^tOflfi©*?©^ 

fc** «IB©SWffi±te-eir«IBDj£v^7^FXttWi 

[0 12 9] /^T^JMiL/c 
»aiF9>f/^/**i»^-y^ sJc^te, »M«tife»il 
F^-T/^/iBiBSg^y^T^So 03 5717M4 2, 1 1 
9&tf 1 2 0 te^ftfcMtttt. FOLMWOE-M 

[0130] &mmm&, mm?***, gt<^ z 

/Xtt%«f/UX VCSEL) 

U~f\ 77^^WF> rt^tt, n^S^itc^ 

77^f/WIW7W^, 03 57^4 2^2*1 

e*-TSo natftje-e, cneo*w*77^^ 77 

ftl^t, *77^f^, 77^7W, 77^ 
^ ^^^y7 p ^-^L<^e-AX7 p U^y^^It^ 

Jl£ nfcX $ y # (D^fe%ffi&%—J]<Dmmte * 
Sltl.«fc3lCl3 2 0, 3 2 0 a, 3 2 0 bgl<ii3 

f 'JjStt, 13 2 0, 320a, 320b, 350 OP^O 
iS*$nTV^V^^ ^y ^HBt»<0**«Etl«»aiffl 

[0 13 1] I 5 0*ffKt5SS©-« 

^14 3 7!jM5 O^ntl^o 0 4 3 
tc, I Cf'y7l3 5 0W/W7H «S3fcB^« 
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(m%-l£, Arjavalingam^^flfT^n/c^ 
W!^5, 2 5 8. 2 3 6^%0M(D££) o 

^xh^ «M*6o#. x/^^yyy, jaw*, 

ftK, M£4 1 2cD^M&cX/W^U >^"£tU 

?ns 0 (iniciD/VTr^-ft^M^^ mm 

[0 13 2] ;U7M/0"i:X<0*rait l/Ts 7 

3 3 O&tHBHBtt^y F 3 3 2 *!WW-*fe«>, CCD 

W^^rit*^* c tc J; o TibKW* < ^ n^o 
;U7^Xh^7t bU^Xh/f KiJ^^nfdiL 7* 

h u^x f*j4. fi£fflfc*rii*ns^#i»»atf^<y f 

3 D co/^^^y?lgti, /^yF\ Rtf, ^ 
^7^^n§^fTi^^W^^^7^ h 1/ 

/^-y^^n/ct^c V7 

* ■£ £ c £ RTffiT £ £ atcT 5 &8&3b §c l/c 



->IM(077 h^-^>^Xe*tC 7* h i^X 

7XVX7f>^T^ d £k:£oT:7* h Fig 

[0 1 3 3] 114 4£r#E8*r5fc:. £ cD^P-trXC^tD 
I Cf7?3 5 lRtf 3 5 2tfffi£ift&S1£4 

flHMH 1 4^Xeyn-f^>'^J;^tIS4 1 2 
<Z>SffllCjgJ5Jc2*l£o 5 lRtf 3 5 2 (Xtes 

SttaPS) lELVHSBtcRfiStU /14 1 4tC^S 
^e»Wo 14 14^14 1 4 BWM&M! 

V\, £(OJ:5*«iitt, *»*4 1 4tf»ffi4 1 2<D«r 

fcfc\/*»&fc:»*T&*o ^7^3 5 153 5 
?zm<DT7u-rt IT, F*S"- FWtcjg 

fKU f y T'OlS^i t« t T t J; v\ f-y^ 

Ht(DttA,/£Wt*ffl^T*t)f*^en*o 13 5 0^ 
fy^Oli04I^7 F«»3 5 0(D 

<D ? ^ > FS L < « / 7X16^0^ »y 7 U > ^ti . 

[0 13 4] *©W*^n-bX3b<«ffl*nso't?. 
^3 5 1fttf3 5 2tts »*L<tt. XfB^^/i^MP 
3fif*:2 7 x, 2 7 y. 2 7 z (112) ^C?tt@2 7 
£:WU ^Ut2 7 y ti^^yXr-XOcfcd^Bf* 

/^y^-^/ayf^M^tl^o f7^3 5 lRtf3 
ntxtlf^ti, (»^^n>^e»»i o^^nyco 
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fU fro, »*SS©SI*W6tlT^S(0-^ EL 

Its 5 fi mlbM 5 0 /i m^^o 
[0135] 14 4*C^£ftfc ICfy^3 5 
5 2tt«lft#K:|BllSftTV>«Jb^ ^yTtaKSgUcffi 

Tffll£Sfr&<T&<fcv\, S3 5 o^fifflO^y Ffttf 

n% t #*cpiaitt«EBiRr*Btt«ite«feti, ^y 

(Xtt, A 1 G a AsX7f^I® tt, 

£fcA6. A I A s (Xte. A 1 G a A s) X>y^>^X 
H#fif*>ft*« fr< LT, BOTXSWc I Cf-yttSL 
n?2>m&*G a A s/W*»fifcckoTf#e>ft*<D 

gl<(i, fl&OlMK^fflV^iBR^V^ GaAs 
•)i-A^ft:{ilS4 1 2 lc;RIUc6B«LT 

-&33®«, g a a smmm*<o^vyitmmcftm$ 

So ^xw^«i$n5«^ /U7^Xh3 3 
3OTFM£ft£fuk:, R«#frfrft5o r/^X^x- 
a**E4 1 2 teSai-T -r/^X^x- 
/ MOlB^f >y y <D» $ *«4> 2 £ fc 46BW 5 tiW Z> 

ctv&z>o cftfcfc, xw^/i/'nw 

[0 1 3 6] 0 4 SJMMHTfcfc:* co^n^xo*© 
XSti. h 3 3 3. fy^3 5 1 Rtf 3 5 

2, «;Wf4 1 4 0»ffl»»0±lC^'Jv-i4 1 6* 



yeimmtni*. solne immmwcfv^* 

$ ft fc« tc*BS3» b ft v icfiM 

tc, e«S!{b$ftSo ^y^3 5 iRtf 3 5 2©K^ 
m\ 5 /z m£ 9 t>m^*t&* 2 |iJJSUiOHlJ«(D««Rtf 

fciDaB«ft«*mfc:stL4eaBfc«ft*« 

[0 13 7] 0 4 6^#Bat* «tC f7/3 5 

iatf3 5 2©«i ^yF) fc. 

h3 3 3o±»i:«iffl«^ zow-m&mMttmzrc 

tf<t*««W*P p D-bx«:«ffl-rs<:i:^'e*So HI 4 
7 ^#It§^c, H«BHi£S3 3 O^r/ii/^y K 3 3 2 
©ffitf±ffifc?gJ«2ft5o Cfttt. fie*CDi/^"TftO»« 

»«tt»»*-«fcx/<y * u >y*ftfc» 

ffl^ftSo 

[0 13 8] SaS^Si&S^lRj^JtASftSo 
»5t«&3 3 O&tfSSt/W F3 3 2 #±SE©51 0 JP^ 
^-h*m*^z tic &0^&&l£ZtiX 
V^*^ ICfy^i3 5 0«^7b, I Cf- 
7 7i3 5 0»f^Il4 1 2fr5ttDtt£ft*o 
LfrU »^4 12(113 5 0 WfWfcfllftfcTfftWJS: 

^tt**Ase:i:*<T?fr«©-e, IB£«P8:S*4 i 2 

«rl»£"rs«Jfc. S3 5 0©±ffi«zSilKffl5iXST*gy 

14 1 9*fflV^T*2©««W*«E4 1 8*1 

ttOHTft, SloSg«ftl«4 l 2*^*2ftSo 
COXS<03B*«H4 8tc^ftT^5o *ISOrIJS14 

^l^«3tW*IS«4 1 2fc|H-r*±K<D#&*:Sifttt 

i^^^^ft^v>(DT\ RTJSttx^+^R^ttW^S© 

*a#ff^5 f 2 5 8, 2 3 6#^M^ftrcSfi 

st. mftMtimMznzt&mm&tf&tttizftmm 

4 1 9i:»LTU^ ^WIStR4 1 8*«ffl"T« 

mft*&mm\cmM?%ctic&t)Mm'ztL. mm^m 

[0 13 9] sKU V-tt3»*4 1 4«*£U 

y^3 5 iatf.3 5 2©K««R«fe:^«fe 
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m^Rm^mm^tx.y^z/^jMm^n^o ceo 
a*ffiv^Tis««5aia»3 3 0 3&t«a^y F3 3 2* 

S&Sbfc I Cf7y*3 5 014, 

« W ±«[Btf 8« £>^n a p/l fc: s» £ n S o en tc <fc o 

1 8fcJ\ (mtf, *£»B4 1 9tfW»ttT?*« 
*e>«tt»»4 1 9M*U #H«lWffi5. 2 5 
8,2 3 6#fclB«$n/c»*XS^fiSL/. 

fc, H4 3 7^5 0teiB*3ft/-c7P-tex&, 7^73 
5 l&tf3 5 2sbWH*nfe*fc:/^T*x h^JFM2 
nS<fc5fcSKbTfccfc\/\, f7/3 5lR 

So H4 3 7bS5 OO^n^rXXStt, M^rO 

m-a«. aw*, ^©swi^n/cw^i 

fFTSfeifr* f773 5 K 3 5 2WOS*S^^^ 
Of/KX CT#*>t^ ^m^FJS) > 

[0 1 4 1] H4 3 7lS5 0k:Ba««tife*r»(i, ic 
f - >y ^«W¥*fl« b < «WR 

or. ?g'^p a Dii3 2 0 b&ttmtzrctbmmicmmz 
ft%o mm&M3 2 0 ai ti^7 7 f«icsm>&s 

&KWteE«snrcffi«©^n-fexxa%5i*nL/, Rtf 

T. H4 37135 ote^nfexatncxaifffH? 

MPL ±»^*9>T«e— S^a> Gs£W4. TfflO^^ 

fj»kj«*m>**^ oxi^i^en^ 

£o BWL&M 3 2 0 a(^ flW^tf . H 1 2 7S 1 9 lem 

ii^feM^n^ «ffl*n*v^xa«stt»aofi^ 

[0 14 2] ^SBWoKWO/fcablBttSti/fc-r^T©* 
AIM. Wfc. CT*t>*. IW*«c*W^) /^-v 



©ffiJBAfcK^tl^SWWWS. 4 4 4, 8 1 1 « 

^IBK^nrv^Scfc^^c vd . 

[0 14 3] I C^7^i3 5 0«6«t5^O* 
LfcOT. *';v-tSBi3 2 0 a 

fc, ^77F12 1 tt, «E«fc»R4 5 0©±K*« 

4501^ r;i^— ^i*. Tks. ^7X, saw*. ±15 
i *»srr*«fc:. f»^*«4 5 ocd 

iSicM^n, FJBfc*. S3 2 0 a^:al^^«'i4 

mm^n^o as 2 sk* 37124^ ±e 
oMn^^cfct^7^ f*2 io±t»a« 

*U Ift$n«o /l3 2 0 a^tf-AX7 p U*y^«b< 
T\ ^n a pO^^M-r^rci6a:^y^V^n, ^b< 

[0 14 4] ®5 3^#It§^, ^#^4 5 4<OflJ 

5 414, 3*©¥fT^*ift»0«lMH"e^So ^9yF 
12 1(4, »1 0 /£m©»$*Wb. nTJ!2 4^1 

0/imM5 0/Am(D 
iM^WU »JSBtt*?l2 5 0 ^mCOtf^^'ei[V^C» 
SftTV>3o U-lfWKtt, 3712 4 ^PIU^^^T 

y^^JDHfc*oT*ffbTfcJ:^o ^Xvx>yf 
>^XS«. ^^'V F«2 1^3712 4 4 0t^ 

3&iftltt7* F l^X FH^r^-TS c i:tcJ:oT 

^y^>^4, u-if s -ex^^>^n/chu>7^^n 

[0 14 5] 05 4 3&#K-TS^, ±SP^5^ F«2 3 
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J2\ ±M<omtii^<0^ c y^ YMJ&W&S&fcm^T* 

[0146105 5&T>*5 6tt¥ff*HftBO«BBHTa& 

©ftfifix 0 5 5tC^#4 5 ST^^n^^dtCrtfp]^ 
*V^i, 0 5 6lc?3#4 5 61?^Sn«<t3 

«fw*^a^*jcu-^wfapfflstcjgrii^ns cm 2 

8 Oil 1 6 o ^'VMfjix 

S«4iieL<W:K«W»<0Jl4 5 8*\ 

9* «»»b 4 5 6 <t 1 rm^ nrz^^vmm^ y & 
<D±\cmmisnz>o nfmuak&'*y F^^y f®2 

[0147] rtiftirWKaBo^-^^fctlffiiR?*^* 

^r^fci6. H 5 7Rtf 5 8 tc^ns J: 5tc, fg2C0lf 
36W«:»R4 5 2 3^±KOWn^O*»fc*oTJl3 2 

o ao±mc$kmzn. m 1 o«ew*a«4 5 o#» 
^^n^ 0 gas 7te«*nfe*st«©»*te. tt»Ji4 

5 3 tt, % 2 ©BSWfti 4 5 2i:i3 2 0 a fcOfflfc 

-xv^StU K«*«eb<«4JE««»©Ji4 5 7fc 
J;-3tSKnSo WWBBfttf/^y F«*JB3 2 0 a© 
H£«HlCjgj«SnSo 13 2 0 atefr< LTScfllU I 
Cf77l3 5 0 AV^Sttff AM 3 2 0 b icmfrtttf 
£tU SCV^T?. »2 0«Stt*MR4 5 2#|*S3*l 

jSt*n«*fc, ^«»A6o#. a:^ 

*6oi£. Xtt, i^BEC VD (105U h-;W!iSl 0 0 

[0 1 4 8] 04 6 7!jM5 8 fc^tlfe^n-bXOKJB 

fiRStU IWtStlfcft (05 2) „ ^PAmcfc^j: 
ttM^H2 4JC»J«*n«o g^7thl/^XhI^ 



■ 2 4 0«a»»*Bteg'r«fea6^Xvxy^V^ 
^CXyfy^nSo /7X-7X>yfy^i^, 

mo coy* buy* bM&xmmmim&-&ti, t^y 
Fi2 3«^n> mitznz meo) <, 

[0 14 9] ±fB€>cfc?te. »yntxoi^^, n 

:oi^ r i Emffi<Du-ifwm<Dmic, i#js¥ 

8-2 6 2 2 6 5#W»»k:|B«*tlT^SJ;^3a:^ 
L/c 'J y y «( B«a*3^^l4»ax >y v^fFShT 

[0 15 0] -HftWlC 0 5 5tC^n^F*9fR)#^Klfg|5 

©«® £ o fex 0 5 6 icBznrcftfa%wm%i<Dffiffi%: 

H\ 0 5 6tc^n§J:5^ B5 8(DrtlS£^8W<D 

[0151] 061M6 5fcl«s fiHt«a«**»» 
■tciiip^57Jffio— ffij^^nrv^o 0 6 1^6 

4 3 75M5 ORtf05 I7!;M6 0«:#MLt^t/cS 

ffiTf¥«*nso 05 ncTsk^nrcmm^ms 2 0 

6ft6i6r. «R»4 5 5Rtf4 5 6teJ:0fffi!t«nfe* 
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tc, 06 2?£^mt%>fo, VCSELMf^X3 6 
tt*K±te«KUcE«3tu ««tt^«*6*^>"r^ 
>^fc<koT»JSb;fc*^y FJf 2 1 ±<D/*v F3 3 2 
&tf/Xtt«B3 3 0k:»d*ns o ^S7>^7^ 

So 

[0152] 06 3«:#asrStc. #U7-i2 5 tt. 

73 3 3<D±8B*»HU ®2 5^£0¥±Itt:U 
««HBRtf^^y F«W«^tifc«2 5£)±®tcflM2 

< uTffM^n. ^mmm(orc&<DWfem%:M&4 5 2 
£/b^t, 1 crv7m3 5 om «fi&ii&Ji£>j;5# 

afttt. ±Eovvrn©#ffi*ffl^TfroT 

[0 15 3] igW*, 06 17^?M6 8 

V C S E L^[Rl#tclEfi^nS^^Tfe 
So 2e>lc. VttSML Stt-r/^x*. **r?m<D& 

wraioii^tac»tii^n§o 0597^7 

l«IIB*«flM"5C iSttf/WXOr^ 



<^§OT, ««^J (WE) ^WrJ^c^So ifE2£r 

t>r^\ B6 7ttH£LVSB*©¥ffiB^*tK 06 8 

>y:/^O4{@c0X^yf-7^VVfX2 6 a- 2 6 d 
^V^>Bfcff^^WTS4«0*rjESL/c»?ftSS2 4a- 
2 4 d fcltai«fc:a8K«n*o »»82 4 a- 2 4 d £ 
f/UX2 6 a- 2 6 d £<D&Si%M l 'Pf£-&Zrctb. 
/WX2 6 a -2 6 dO«tt»^tei<*«J:3^ 

(D^-^^*ifiB2 4 b<O^£<};0 fc{KV*£*#U 

f - > y ^frtf »afcK£> **fc{4«j*46 ^ nr ^ 

12 1 a<D±tcffM2nfc^5-y F«2 1 bO^fX^ 

[0 15 4] 06 6^#IIT, 07 47^jM7 7 

fil 2fr£*&#>T, IHlcD^^y FJS2 1 a^-Xl 
Si 2©SMteJ&S2*U ISffc^nSo ^77HB2 1 

*>fcV\, *2^7yKJI2 1 b^77F12 

1 a©±fc*iaSft*o ^^77hm BBfc^v 
F*t»*#tr±E©^"fti<o^^y H*#»T*feJ:v\ * 

77KI2 i b*Wk^tiswtCs Mf«offB»ffi*etf 

WcJ;9^WXf7y2 6^^77Fl2 1 btc 
F»*^y|R{t:-rsrc4«)ffiffi$nfc}S«^ 

cft5<DXg*fc:> »«;&m««Mtttf±E<o»<JBrt 

[0 15 5] L(D/DtXOMt\ f7^2 6^ fl 
^CDT i >^-fX2 6 a -2 6 dW^t^ ^3^/^-^ 

1 b&tf^y:/2 6 0±gf5^7^ hU^XFKM 

l. 7tFi/^xM^-yi^ 3gf*u fi^^ 

WX2 6 a- 2 6 d «^tl§^f»f 4 V 
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2 6±K7* hl/^XhO^yfWC ZlcX-oXft 

[0 15 6] ^7^Ki2 1 b*«!»t«»«r^CP»*. 

tlft^ti, ^7>vKl2 1 b**^±teWt£ft*J; 
a »#Xti<9x*;l/:F-;S:pfirr5 C fctf^££o 
£fc, C©g»BT**9*y KS2 1 btf^Stift^J;? 

[0 15 7] aoiifcLt, ;^-yz>^n/cf 
;WX2 6 a- 2 6 bcDTi"J^Pt< Kl2 1bO 

1 b ^^*n«^tr»Wk:JS^3wes-rs c tttm 

±~?%rc&bM*<D : ?y72 6 a -2 6 d%ffiffl?*5Cfc 

ffiftsnso otitaot, 12 1 bo-tr/i/^y^-r^ 

JHti:0 7 1 <D$ffi0^2nTV^ o bu<D>^-x>^ 
Xfi-e«*<D^y;7*2 6 a- 2 6 d<0±M\C^tltcy 

tf^^y KJB2 1 jWi^L&Wfc^ttttKMrt"** 
;WX2 6 a- 2 6 d vyLfcafcttaSSft 

§ 0 ^yFi2 i b«4, _taa-^ra«te. 

[0 15 8] y*v*y FA 2 1 bjWBWftfc^S&V** 
fi\ 1^L<^^77F12 1 bOgPSm, flS^cQ^ 
y^xyfy^yx^^LT^^^Xvx^fy 

Bfcft^ftlSo CO«§> ^7thl/^Xh«xyf 
>yxSI»fc:|»**nSo xyf^yBffll4i2 1 b*£ 
tt*xy^>y-r*J:5«Mi^r«'e**^ 12 1btf 
M^n§M^/7XTX7f ♦ XF7yi^:l2 1 a 
<D±KffMU 7 , 7XTX7f>ni^J:oTl2 1 
b jWHj«£ rifzm^ 7^ Xvxyf . Xhy/MK 



[0 1 5 9] LO/PtXCto^ 0 7 2tC^$ 
nS*?^ »6ftftaBfif*©±fc=i7Ji2 4^f»Af 
Z> 0 07 4eD¥ffi0£07 3 cr>§ffl0 

®4BfcJ\ L < tt % f/^X 2 6 a - 2 6 d <D-r-/* 
flJKJSU Xtt. t— /^WteW^WteftA-TSo *<DX 
gT% 07 6tc^£n& J: ^fc. ^77FMM2 3 
*TOW*©±^tf3*u Sft^tilo JBK. F\ 

[0 16 0] ywxmtl,X, "r/VfX<£>±»Wi* 

-rr, &t>\ »o±ffio««B»3V»j««tiSo ceo/1 

W2(0^77F12 1 bO±JKKI4fl«i:JB« 

K«n«. 1^ ^JH««*^x^ y y(D«®JcJB^$ 
l «*±<D^ *y 7<OWB&# 5 *y F12 3© 

etc, 5x^yr^N<0«W»l«tB±<0llB*^»6n 

[0 1 6 1] 07 2te^«tlfe3T»SBtlJBfc^ 
FJltfWKSfU V7 h - r > F • 7/l«fc£n3o n 

[0 16 2] BaO^ , n-feX©«JBWT»tt, 1 HIiX±OC 
C M P f iffcWIt^So 07 2^C 
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[0 16 3] 37/^- — y^D-fexoioSjeMi; 

IT, *x*-y 7^ 5-^ y ^ 6 7o^77FI 
2 l btcKOWJStBonrRtf^vv KWJBf*** 
fro lOI^ f>WX2 6a»2 6c 

tt, i7 5M'7 7£^2ft&<£5lC. *?2 6' s 2 
6a* s 26b' W2 6c* ^-pTifMetl 

TfctK c tuc J: D „ ^x^y;/<0R;#©xy^»ife 

^<D?t±i v7v> y © & fttf> e- a x# y 

[0 1 6 4] m 1 2 7^2 KB6 67b^7 6, i83 

0 2 , W0 3 . S i N X s Xtt* S iJKO^'P^SIHJf 
tis Si, Xfcfc. #U «gOJ;5*W?Wte 

7IS 7 7 fc*£nfe*Fft*«JB LT7t«g&i: LT IH« 
ffifl§LTt>J:v\> Sa63&*n/fcJM (07 3) 

[0 16 5] ±IBgBg:7 , P-feX«\ jgtt^WF'r'Wx 
rai\ 0 1 5 5tc^ ^v^x^s^^n/c7t« 

y F. ««^VRt?«8i«:. WR±lc*J«*n« (0 
1 550 (a))« »If/WX«iS±<04I/^y K 
/^-f^lcBEB^tiS (b) ) o ilf/WX 

( c ) ) o #uv— iikii^tsif/^ 
xou^;l/^^¥^k^tii» (PIH© (d) ) o Xm^ 



tcjg/££*i3 ({p}0O (e) ) o *W?HK>S*tt. ft 
StCf (IrIH© (f) ) SL<li« (MB© (g) ) fc» 

vHBB£S«. /WF\ ««5>f Vfttf«»OIHIfc#A 
CCOifB-s f/VfXIi, F©ftfc>9fc:>W:7 7 

[0 16 6] H7 87!jM8 1 fcWr*B8BfcO^T 

fft§ci:m§o 07 stc^nrc^y— x 
(SASH) JtefflsaMS/XxAfcfc^T, )1Hi#tt2 
Ml^ti/c#- F 5 0 l t 5 0 2 0noSASH« 

ei^nso ii^n/c^- f 5 o i atf 5 0 2 

»fc*F 5 0 8 £431^ S««<DftX^ yf5 0 6W 
T£o #*X>fy^«*»tt»5 0 3fc<fc^T3K/V7-tf 
tt*&^?n. WSU»5 0 3tt^7-*X^7f5 0 6O- 
^Ii:We-AX7y 7^ 5 0 4 ^t^o ftte 

^wo^jb^sifitcmi^'r^o ^ s ^- f 5 0 1 & 
tf 5 0 2^em^tutc. wits 1 o^ff^^n/c^ 
^p^X5 1 l^aa-rso §Wr/wx 

5 0 SKXMT^m^mo^r-f ^uuyX^MMir^ 0 

tbmoytM 1 ?*^— F 5 0 1^5 0 2 OH^if ALT 

^ ^^ya^^A^T^§^U^VF(Pol 
yguude)) <D^—h*ffifflU ^ ^ n UyX^Bfitf 

SOLNET^P-bXfcJiotftBStl 

§ 0 l5i 0 ©Iffi^ 1/c t v Y ^ p u y X© 
11^ P3jgsu<«^"efes 0 ^5 1 ooglii 
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F5 0 1 £ 5 0 2<DBBfc:Rtt5ftSp 
[0 1 6 8] F 5 0 1 £ 5 0 2 <DMlt. ±M<0?V 
-trXtc^T. S'J*K:tt«£*U -olcftJlSft 

[0 1 6 9] [17 8 7S7 9^2ftfc^&$I^ i3 
7 7!»S4 2fc^nfc^«fc©BO*K«:«ilja(d:. 
3S«»i:LTVCSELOft5bOfclKa!5tX-ryf- CB 
L<fcMSElM» ^ttffl«nSi:i:^«o LfrU v 

&%ytX<fv?-5 0 6fcl8^srci6tt*OBE»B4:JB* 
^MTfifflSnS. TtttB^^f 5 06 

Jc»-a-r*fea6*frF*«Wrs«t>Dfc:, 4 5° 
«lLTt,J;v\ l8Wi, 0 3 9 7b^4 2te7jkZft% 

[0 17 0] coHteii, 0 8 OfcMSttfciiRSftSJ; 

fc^firtic-a-^ftSo 08 oic^n^-Mc -o© 

»*>6ff6tirc#>-r-f V?>— F&, Stt/13 2 0 
b . 3 2 0 a . Rtf . ICfy^l3 5 0^ 

[0 17 1] fKSftSfeMt** 0 8 ifc5R*ft*J;3fc* 
7 1 OtUiSLttM S'ttS«7 0 5^03 7 

tc^^tifc^T^cfcv^ ^7h7 1 ott. z^mc 

*rt^nfe«R<0«HH»»»**U. S^7 0 5<DX>y 
S^e»K»fc3W&T*o ^.-y F 7 1 0«4, 0 8 2 fc: 

TfcJ;i/\, HSfttWtt WJAtf, #U*>f K) OMR© 
i/— F £ S&a6 T . # >7*-r F v ^ KB ^> 

- F ©EfflJx >y D Wtt 6 ft* o C ft £ ©S'- F 



T^D-feXjb^BSTS/— FOfefflJxy^cjaffl^fts tK 
a«MMjWg«Sft*o ^h«ti, s« 
7 0 5tefi3MfcT6*U5o 

[0172] HI 1 srjmi 2 OtCte, suo^m^3^ 

ft (OE-3D) X^7^«H^ntV^ 0 
^3&SftSo B12U±, *%Wfc*$V^T. ^I0E1 

ic7jk2n%&?ic, x^y^«ua«^ &m>wm<r>m?t 

^tSo 01 2 2tc^£ft££5k:. OEJKti> 
■Sl^-YV^ /WF, /^7> «EEffi. Rt)\ ^7>F 
E^tySl&^'Jv— »iftKtc:J;D«l^ftSo 0 1 2 
3fciRSft3J;5fc:> «yv-Itt, W§^^7^ 
>3 T-ilte««6a*ftfcJHt : ?7 ? /^ 
^X^tt^o (aBUW? -r/^Xk:^ VCSEL, 

ftxin* ytmmss. wt&y<<fr*. 

yXs itBS^y^ LSI, ftSPiSs fitfi, 3>f> 

/wx^*sft5o mmom&tfMmitznrc^-rv 
7%mtbi&fovt>&\,\ mi 2 4 ifC^ntcmmmom 

/^TM^y^^ F^^-7-f ^avt^c- o© 

JKlCjMi^ftSo m 1 2 4tCfct> VCSEL^ 

xf&ya&tttsx i (ommm^TT^n, mi 2 5 k 

TV^o *&te«*38:***tttttt> 0 12 2, 124 
Ufct^l 2 5O^SSfi?0tc*$ftTV^So 
[0 17 3] IMW^Wzii^^T^^^O 

«3tW#^ft§o 0 1 2 67b^l 2 9ic^ W&£V>9 
^z/z.—Jl' (FOLM) (OlIB^^tlt^So FO 

LMiM, m<D&— FXtii^^xfi.ift^i^ 
n«^tfy?s C S PXttMCMfr&*W**lBffifc 
KOtBf c^^RTffi-efeO. i/XfAxy^7», ^ 

t#e>ftSo ia 1 2 6ic^fts«fc5tc. vcs 

ELR^*?^^f?I (OE-K-DW) 
tt, « : p-3e«SIRff*-« : FK»Ofe*«ffl*ftS« 

F7^/^tt?v csel^ $mm«m*^ts& 
?i«-e#w ft> «o*f^ow x ) y * * 

>>TW) *^LTOEIIIteJWK*ftfe#-FeL<tt 
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[0 1 7 4] II 2 7£^ft5J:3fc:, 1*1 UHtgte, 
«IMKfttt»K (OE-I-W) £\ fflOEf/WX 

(oe-i-d) rcwttm?z>m<DmwLtj>$-#- 

5o V C S E Lti, ^■y^tBijJCJCS^Ts «?)ttKStti 

^^ei/n.— ;v (folm) (D—^mM^^nxi^o 

C^'Jy^^^JL^tit WiffiBfc* VCSEL 
fc. S«*?i:mfeOESfi (OE-I-DW) 

f y W^tl/cM C MOTitC$>§o 0129 
tcfcfc, SRWSKBI (OE-I-W) fc(»0Er;tY 
XI (OE-I-D) £#ffi«LT^*ja#li^TBl 

[017510128 ^^^n/c^mc*3V^r. O E 
!W±{ciKtl§o 1 1 2 6, 1 2 7. 1 2 9M 

OEJl<D#jSj»^2^7t (2D) 77^7 

MS) 0EMrtO7^ff^^2D^r^/^ru 

-Y^77^f«itt§/ca6> srw*s asift^jcioEiiirtfc^ja 

fc#arc**« coas»A7^'j^m oe»2 
f) tc^s-a-^nTv^^^o^e^^^^j^^^ 

[0 17 6] ±iS<DjIt>> 03 571?M4 2, R0\ 0 1 

\9 7bmi 2 0fce«*tt;fex*y*tt»4, 

HI 2 6jRtf 1 2 8©»&, 

OEf/WX (#1J*&\ VCSEL, 
— Fx ^-^^L<^MCM^v ? ol- 

EHS-DW<D±lC»Ji2ftt#5o B1278tfl29 
K7^/VWf7 /i^O E-I-D± 



-trx, gL<tt, tf;l/FT^y7 p n-feXtCcfcoTSJi*r 
tfBAtf* F^>r/^HJK, i»fiS8IHB. /W7X0^ a 

*©»©as*iBiB<D ^ ftffi*D«i&iiiB**w# 

£o f7^(fOEf/WX^ PCS (OE- 

I) |c«#tTtJ:V\ 

[0177] muxmtj^mt. m^m^mm^ 

[0178] B13 0I4, iMBcfiSfcT* fi^X^ai- 

■£3 c i: S A 5 K: O E mo-S^+^fflllB** 
8WfiFH««-Srr«J;3k:, «fiftB©rt/-K 

[0 1 7 9] 0 1 3 1 O¥®0^O : 0 1 3 2<DIM0^ 
^SftSJ;?^ »$L<«, {f^n^ 

^ * lc «Ji tc 2 * § JttH««B**lllf ZTcZb^i* 

»ftbfc#jftB^^X^Wt* HW±Wffl«© 
4? 'J Y-iSBO 1 ^zcr U^^aS^SSO 2 ^tcT W 
kiHBK-rscfctfTffSo 01 3 0te^2ftS£5fc:, 

tu *n^Ptifc:iKRo»jftB* , '&**i*o *»<oy^> 
frfetiSo ^iojijM25o^^ 

nv©IBHrtMX*3Cfctf#3:lA\> *U*vtt. ffil 

&J3 075S2 5 0 ^^P>£D«5SrtOtf y^T? 1 

2*co#iSB*iRS , rs« «s©u#v©iSfc*. 7i/- 
A-^^^^o^clMfeeti, 2^7c»iftB3^^ 

!3> Dt';y^^a-^F0LMOiS8^ 2^7C 



Bezugsquelle / Source: Japanisches Patentamt / JPO, CD / DVD JPE_2000025 



Seite des Dokuments generiert durch DPMA 



(38) 



#12 0 0 0-1 14 5 8 1 



yr^^T l^fRV^ *—*J1$<< F© <fc o tz&moybii 
(DifiBs r *rgrt? 2 ^Tti^JKBr u-Y n * * * mm 

(MUX) RZfmm'f^J^'fU^^ 
(DEMUX) #£<DJ;5fc«S#*J^»fc (WDM) 
«fi^*^tfc, HI 2 8tC^$n/£:®?S«l<0i»^<:s ±15 

[0180] HI 3 4JCtt, MMIBttU V^t^a-;!/ 

7>T^n§o ftfflMlfcJU VCSELJ:0W« 

SftV>3WF*K (OE-ADLES) ^ffiitSCi: 
#S?3:H/\, OE-ADL E S<D#&*C JttffliBJ*^ 

>y 7°o m±j £ a-g-r s see f 9 f ;mtt&*r t s ot, 

S 0 LfctfoT* ttftn^F^^te:, f7^^Sa 

t> J:V\, ##<£>fci63ifflir£ 1 9 9 8^10^12-1 
5 BfcTft^fS^ tlfcffi 8 {nHketani Conference, ^ 
4 {Ellnternational Conference On Organic Nonlinear 
Optics (ICONO'4) 43 V ^TfSft $nft3^7ftt<fc§ 

"Optoelectronic Amplifier/Driver-Less Substrate.O 
E-ADLES, For Polymer-Wavegude-Based Board Level In 
terconnection-Calculation Of Delay And Power Dissi 
pation " OE-ADLES ^K&tWfetf IB« 

£ftTV>5o OE-ADLES^ »li^^Xh 
Rtfaat^***:*^:* F5^fcilM«K:*»'C#* 

[oi8i] Ktyy^^e^i^ ^o^m^m 

1137^4, Dfe^^^^i^ (FOLM) ftjfi 
LV^— *»W©*B«^«tlTV^ 0 Hi 3 5 
F O L MlMOiMiTS t) > H 1 36^ FOLM 
mMW<0-£tk<0±MfflX+%> 0 > F O L M»SK«rrpflS$ 

— *tfRtt£nTV^ 0 Hi 3 6£i^£ft5J;5fc:. 1 
6{®cOMTn^^^tB^O^o-ro^ 1 2WFOLM 



W»B#**t*G>T. f o LMrt-e««*!&3i«'r5 1 

62. 5^Dyx62. 5 ^n>\ 5<Q3T£: 

f & £ 5 fc:»ift»**JlW S3^^y77^Lt« 

tC, 2*S7W3^^ 16X16 = 2 5 

6) £\ WEKiLo3E)>?}4:aWi*tifeOE-pfcK?)W- 

[0182]H137O(a) Rtf (b) fcfc*. » * b 

k:J:or»j^k;*«WZktf3^»K:JWK«tifcvc s 

E L W»&tl*«?*KWf * FOL M«3ti*^— SPO 
Sffl^^tlTV^o HI 3 70 (a) RZf (b) fr<Z> 
t>fr%£.5fo, VCSELOAu3>'^^hiO-*& 

«ffiA««iife:««ftk:aa«*n, vcsel^ 

1 0 = ^P^^^OBt^Wta V C SEL©I 
[0 18 3] FOLMSBBfltoSBS^n-bxo-Wtt, 

Ji<o*®±ic*i*^nso >^ f«vc s e Lms&ft 

;WJ7 h^"7VC S E LRtf^f^te. 3V**F>* 
yFtettS&tlSo »*b<tt, VCSEL^y^^/ 
F/Vy FfcSMTT S/e:46 A u/S n/Au«W 

^^filiVCSELitSa^nSo IBtiCMPK: 

fc*x->N±K:#J«S*lSo *lc. 371^ it*. ^ 
ffifj^^y FSJirttcSi65&^nSo 4 5° coM®«. R 

Ul&JR»«ff»* b< «V C S E LOWfflttf/XttV 
C S E LffloMy FRtf/X«/^r%»««^rSfea6 

xtt^ v F&tf / ^ r fli-r s rc 46B»*e l < ax >y 

[0 1 8 43 0 1 3 8 7^jM 1 4 5 lc^£ft5 cfc 3 tc. ft 
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GSW*. yeMr¥"C>*— 3K— If— ) (OE-I P) N 
(OE-f i lm-MCM) * 

ffiffl LT««»atf«*Wfc:««*n»«c 0E - 1 p 

tt, ^y?\ CSPgKtiMCMi:, *iei/<li* 
»O0E«OIBfe:^«i*n, #$L<fcJ\ ^<^tl 

RteKWLfc*ai:Pi:*»T#BS*n»So oeji 

fc*. &/u1£tf>7*'f>#* TLB, WIT. ^JHfiSiR, 
&t)\ fcSWffFWS. 3 3 4, 8 0 4^CfE«3nfc£f 

D-feXtctoTWiSnSo — o<d£?£IA^— X 

ffl$n^>KS#H¥miimO 9/1 9 2, 0 0 3§Wi» 

[0 18 5] ^aSJCfcSWW^JflSOE-I 
«*£*SrCOE-I PteMK^fc^ROflMu atf 

»a**«fo H 1 3 SlC^tltcO E- I P<D— 

fc&^r. v c s e LfttHBKJK^EU oe-i p<o# 

UT— Mte*«>a**lSo 014 1 frCti, VCSELO 
3 OE-I P^^tltV^o *tS«\ OEJIXfciOE 

- 1 p±ojtW3^e«»^nso flaw*, in i 4 2tc^ 

JR (EA) ^P§gO^5^:«^'r/WX^t? 0 
[0 18 6] H14 6*C«, OE-IPfflSMW 
S P/MCMHS®te*frLHl 3 8Rtf 1 3 9 

<Dm&£izfcttMvmwznrzm*ttmx~&&o vc 

S E LRXfy* h#W*- F«U ft«Uif*3SOO Eilfc: 
tl£o Hi 4 3fctt* OE-I POPffltltCjttt 
5n^y^/MCM^O3tfflSa*g*«»^fc0E- I 

po- w^^nrv>s 0 oe- i pteoumtw^L 

TfcJ:V\ f&fr^s VCSEL^im jSHffl 

[0 18 7] ^»OE- I Ptes ftUOO ES£±«c 
«BR©Jg1?«fflStl5o H 1 4 7Mi 1 3 8fc*0 E- 

I POilMtfeO, HI 1 3 9RXSm 1 4 E- 
■-MCMOJOW*S^nr^«o B14 4RCF14 

LtffflTt^J:^ct§o H 1 4 4&tfl 4 5frc*^* 



E-M-MCM(oxy^cixt)#frte»n5o ^u^y 
u^u 7i/*$/7;i/ffiiustt, ««uv^^jl- 

;l/ (FOLM) Xl^^ty^-^Mt 3fc*6tc£>ffl 

[0 18 8] ^fP^te, HI 1 4 9Rtf 1 5 OtCTB^nT 

fc«)lcfe«fflT*So hfcf#-fe;l/«4. 5^y 

y^^{to^^co^m^{H^:^^^5 /c^6. ^>y 
7±tc V C S E L £&y&G?<D7 w **§Mb-r*o L 

*est)**Mav\ hi 1 4 9^^n^j:^tc. vcs 

(OE-I-D) H\ XV-hVf^-fe;l/fc|^C«fig 
Wl«fe«>ttffl«n*, ^>y7 p ^giJO*m/^y F 
tt/^rx^rfflv^f^JER^nSo HI 5 0te^ZftZ>& 

m?m (oe-i-dw) *««LTff«"e#So xv 

-htf^-ir;Wi, ^fMVCSEL<D7l/^ 

-Ftf^-tr/Hi, «*ox^— he^>fe;l/J;0^*KW 
icgi^^lUl^c OE-i-Dtt, 

-ryoxv- h e^wy^©v cse L/^ftm 

O E-M-DrtT?£Wfc£ftS»i5f 

[01893014 3lcM\ Wffl!Kc/^y5r— 
feOE-J^CD— Hi»^$nT^§o Bl 4 3<D 
(b) <0RffiBlte«*n*J:dte, 81 1 OMMfiftKSS 

3(0 (a) cfc'Mc. 3^71;^^^ — 

[0 19 0] OEfflMHHHSSXttvif-* 
— K**trJ;5fc«3B'r*c:i:A^#S 0 H l 5 Hc^ 
^tl^^dtCs OEHlfiWIslKS* (OE-PCB) tt % 
»$L<(i, 4 5° OlSWyT'^WTOE- 

E-MCMrt<OVCSEL*i»tSo -0POVCSE 
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u i&<Dv c s e o Emtcitirztmfr 

5 0E-PC Btc8S«<**U OE-MCM^iftfflO 

[01913015 2fc:te. MCMrtMMCMH©)t 
SHftlcffiffi S *l5 X £ ^y ^#c£> O E j»*Bfi#tf^3 tlT 

CMrt^tfflS5t#SOfc46ffiffl^tlSo 131 5 2tC7jN^n 
5<fc3fc* MAS, 4*(Of 1 y^ , *)tSS 

sse-rso »iooEi«»*2©oEiiife:fcaa«$ti 

5 0 »2©OEitt, MCMPhI (ffJAtf. FBB) O 
4fyyMCM*»at5o gH£>OEJS£»2<E>§ft 

[0192] H15 3Rt> x 1 5 4&C&i> MCMttr/M 
CMRS m?Ll£. *-Frt*BS**S) <0fci6«fli*n* 

£ c Hil 5 3Rtf 1 5 4 tc^^tl^J;^^, S 

£o Ctitc^oT. 0 1 5 2^^nfc^»JJ;0 fclK 
[0 19 3] 

7\ CSP, MCM^K F©Wt?«^«r«-&*r 

[0 19 4] ±E©Kffit?tt^ Wfc*««K:lBb*r*« 



[BB0ff*&W!U 

[Hi] immfoz^ftn^fr^v^y^-tw 

[0 2] ^^^cfc^T^X^^y^^l^WJ^irMll 
[0 3] *3«Hfe:J;S«X>ry^<oai*iliffilO¥HH 

[0 4] ^BtecfcssjejR^^^xowi^aiwo 

[0 5] *»BfcJ:«83»fWXO»2ttMo 
[0 6] J;§^I^fV WX^ 3 »JO 

[0 7] ★SSWfciS^WB^^^y^^a.^© 
Sl2**WO««B-e*So 
[0 8] *»BBfc < k«^^7 r /WXO*««loWffi 

[0 9] *»WfcJ;*^»3tt'r/WX(0aB*«O±® 

[01 0] *«Kfc<fc*t^*^^^^©*«*l©»f 

[011] W^cJ;§««fVWXO»JOJ: 
dS0T^§ o 

[0 1 2] *»W»cJ;S?gtt»SOff«?fffi©KWB"t? 

[B°l 3] *«Wfc<fcSffitt»«Off«a!*ffiOlttWHT 

[01 4] *«K^J;SgttlS*<OflF«^jS<OiMWBIT* 
^0°l 5] *»ffifc«fc«i^fiOff«WaoKBBt 
*B°i 6] *«Wfc«fcS?SttWR^ff»*S<0KWB-e 

[017] *«Wfc:J:Sffittat«Off»55»©KWH^ 
^0°i 8] *»Wk:j;*Stt^<off«i5rJSoKWB"e 

[B°i 9] *»Wte<fc*Stt»«<Of^«#S*oKWBT 

[0 2 0] *JWK**JBtt^OfMRr»OWHHT? 

[02 1] *»WfcJ;SgffiB«Off«^»oKWB-t? 
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[12 2] Ma^^i^^-y^^-^ 
^Xf-A<D«$c0T£>£o 

[024] ^m^K^m i oT^ffyyt^a- ;i/ 

[0 2 5] 1 (DV^f-y^^a-Zb 

[0 2 6] 1 (Dv;l/ff7^^i- ^ 

[0 2 7] l ©v/^f^^^a-;!/ 

[02 8] l ;V 

[02 9] ^mM^^^mico^^^-^y^iy^-JV 
v-X AS: tf {&<D zs X x A -el^ffl £ tl £ )1JR 2 tl fc3i$q a p 

[0 3 0] *mMlC&%%$ 1 OT/bff^y^^a-^ 

[03 1] co^l/^^y^^a-;!/ 

[03 2] ^0^^J;^^2O^;l'^^^y ; ev ? rt--^ 
>/X^AcD^0T^>^o 

[03 3] ^^tcJ:^^2<D^;l/^^y^v ; ^-^ 
[03 4] *^Jci:§^20Y;l/ff7y^> ? a^ 

[035] ^^tc^^^m^v^^-^y^^a-^ 
[03 6] ^Bmc^^ytm^^^'y^^^--^ 
[037] 

[03 8] ^m^^ftn^^^^y^^^-^ 

[03 9] ^^^J;^^^;^^^^^^-;!/ 

[040] if.mmz^^m^^^y'f^J^-^ 
[04 1] ^mmc&%ytn^ji'?-rv7 : £>>^-fr 
[042] ^mmc&zytm^fr^v^is^-fr 
[043] ^^K^^m^jv=f-^y^e^^-jv 

[04 4] 



4 5] ^H^tc^^^m^v;^^^^^^--^ 

4 6] ^^tcJcS^m^v;!/^^^^^-^ 

4 7] 3js:fi0^^j;^7 1 6m^^^^7 (> ^ev'^---^ 
^O{iUcD#^^^0^0T^^o 
0 4 8] ^^^^^^^v^^^y^^^-;^ 
«<0flfeO^H^rS ©Si *B i«§ 0 

4 9] ^SSBBfcckS^W^^l/^y ^^3.-/1/ 

5 0] ^fl^^i:^^l|^v;^^>y7 P ^e^a-;l/ 

05 1] ^fg^tCcfc^T^tt^^^^^^^--^ 

05 2] J: SKt?v;Wy 

*cD{ti2^f / F^^O^0^fe^>o 
05 3] *^tc^^^S : ?v;i/^^7 p ^ev'^--;i/ 

5 4] ^^tCcfeS^ft^V^^-^^^i-^ 

5 s] ^mK^^m^^^'y^^^-^ 
5 6] *2fflte&&yM¥^j]&?-y7 : e&*—*i' 

05 7] SJtflt^^l/^y^^a-^ 

5 9] ^RWki^SW^V^^-y^^a— ;P 

6 0] *ffflK&%^^)\&*y7 : £*J*—i\> 

06 1] ^^tCcfc^^^vyl/^f-^^^a-^ 
06 2] *saWfc«k«*«?v;l/^*yr ; 6^a-;I/ 

6 3] ^S^c^^t^S^v;!/^^-^^^^--^ 
6 4] ♦SBlctSiHI^Wy?*^!^ 

fcoi&vttmjj&tDMw m & § o 

6 5] *aflk:<kSKtf'7;i/ffy? ; es;a-^ 

6 6] ^WtCcfc^JKW^^l/^y^^a— ;b 

06 8] ^BHtecfcSJeW^^^-y^^a-— ^ 
06 9] *HHlcJ:*3e«^v;l/^»y^^a— 71/ 
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[0 7 3] *»«fc*53ei^Vf-f^^ ; &^i-^ 
[0 7 4] *SH8t ( fc5KI?v;l/^fy^ ; e^a-/l' 

[0 7 5] ^^tC^^^m^/l/^^^T 0 ^^^.--^ 
[07 6] ^RWfcJzSJWi^v^^-y^^aWl/ 
[0 7 7] ^^tc^S^a^V^^'y^^^-^ 
[|7 8] *^tc J; § g S C M ^Xf A(Dp| 
[07 9] ^SIH^tCcfcSgSffiHlMCM^Xf-AOWM 
[0 8 0] *^(c J: § 3 ^tcM C M^Xr^Olii 

So 

[08 1] ^miC&%3&f£MCMt/X'rl±<Dmfflm 
[0 8 2] 3^MCMS/Xt : -ACO^0 
[08 3] *^©»/P-feX^oTlft^n§I 

[0 8 4] «@^»yp^xictoTif^n§i 

[08 5] ^K^ffiO^n-feX^oTSlft^nS* 
^x>^XRtj ; #^^t?flMO-^WJOMM0^ 

[08 6] ^m<om<D'7xiizxK'&^Tmftzti%$k 
[08 7] **woffio^n-fexfc«eoTKffsnsiii 

[08 8] 2|s:^(D{ficoyp«feXt«:tj!e^T8M¥Sn§* 
[08 9] ^^^to"/P-feXtC^oTS^^nsm 
[09 0] ^Wom<D7 , uJzXlc$£-oZm'irZtiZ>%k 



[09 1] ^O»yn^xtc^ot»$n§l 
^f 1 V^XRtfW^^^#^lfMO{fe^^»J^^M0 

[092] ^mmmcD^u^xicfc-oxmtt-znzM 

[093] *^o{fto^n«fextcise-=>r«i^$ns* 

[094] ^K^fa^^n-fextcfie^TSH^^ns* 
-eft So 

[09 s] ^w^fa^^D-fex^fie-pTSMt^ns* 

[09 6] ^B^CDito^P-trX^oT^^ti^m 

[097] ^wofl&o^D-fex^fieoTBift^ns* 

[09 8] *Sg^oflfi^^n-bXJcfieoTSIf^^tiS* 

8l^^xatf^is*«ty»ilioffioJW«©*ifH 
[099] *awfc<fc«iBa^tf«a«*^^--*jB 

»D£4*10^&£o 

[010 0] *aWfcJ;S«aLfttf«S«*y 

[0ion ^wfcJcsiBffifttfwaawAy^-* 
[0102] *»wfc«fcs«asatf«@!«*y^-«: 

[010 3] *»Wfe:J;*liaSRtf«BS***y^-* 
ailffi|co«aHTf**o 

[0104] *sgwjcj:siiBaatf«ffl«*y^-* 

[0 10 5] *««fcJ;*KaLRtfaeH3tt*v^-* 

««y<o«aBi7f*5o 

[0 10 6] *»WfcJ;*«S8atfaiffl**y^-«r 
10 7] *»WfcJ:*»BaaRtfflB8**y^--% 
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[hi 0 8] *»wfc*s«iLfttfae!«*y^--* 

[0 10 9] *^t£iJ:*»BES!Rtf«ffl«Ayy9-* 

[hi io] *»wfc*siaaERtf«ffl*Ay^-* 
[0iii] *m*\z&%wmjkT$fflmt±v?v-iz 

[0112] *»WfcJ;S«aRtffleB)K*-y^-* 

[01 13] *«wfcj:sKfflRt«eH)e*y^-* 
[0114] *fmic&z^—i--mifc&<o--nMm<D 

[0 115] *«WteJ;«a-^-lHl^O-WIW!lO 

[0116] *»Wte*«*»K>l**tf*ia«*y^ 

[0 117] *«WteJ:*»i8fl8«l3&*Cy*«B*yr 

o{&^^»fJoir®0"e^^o 
[0118] ^^tCcts^ipW^s^Tt^^aJiW 

[0119] *«KkiJ;S(*iioWft3*7Bt«?8WI*l 

[012 0] 2|s:^t<:cfc5«iPW*3^7c5t»^aJl« 

[012 1] *«Wk:<fc5za9«*fllv^T?Wt?ilo«l 

[01 22] *mmc&%ftm^m<DM*(DmiMm<Dm 

[0123] *mnic&&y£n¥M<Dm*<Dmtm<oK 
mwm~e $>%><> 

[0124] *&mz&%ytm : ?m(Dm*<Dnffim<DV6 

[012 5] #»WfcJ:*3W?ll«<oa^OJOI«©B 

[01 2 6] *«Blfc<fc«il*y V^^i"^ (FO 
LM) 0— *»«©B«ffiH"e**o 

[0127] ^awte^sKjeuv^^e^^i/ (fo 

LM) (O— $mm<Dti&MffimT*&%o 

[0128] *miic*&wwv yt^J^-fr (fo 
lm) <D—mmm(Dw&mmmT2b%>o 



[012 9] *«Wte£SM3ty:v^e^:i-;i/ (fo 

LM) O— *SIWO*«ffiBlT*So 
[0 13 0] *»«tJ;5F OLMWO»iO 

[0131] f o huym^m<Dmcomm 

[0 13 2] <fc& F 0 LMyM^BtOftO** 

[0 13 3] ^RWJc^SFOLMJW^BlOH*** 

[013 4] #«Wte<fc*F0LM3WFM©H**H 
«ll«OWfllfflH'T?**o 

[0i 35] *ssBBfc<t* f o LM<D—^mm<Dmmm 

[0i 3 6] f o lmco— $m®\<D±mm 

[013 7] (a) &*$£mc&%FOLM<D—mmm 
<D*Msmttrt?&o> (b) ittmiicm-Drytow^T* 
/vrx^iftasnfe (a) 

[0 13 8] #RfB»c l-v-f^X^y 

>T~*J (CSP) V/Wy^^a-^ (MC 
M) fcfc*Lfe3W?Mf» (OE-I P) <D-**ff!I 

[013 9] *«WfcJ;Sv;V^^»yy*^jL— ;Hc?a 

[0 14 0] ^:^^J:§v;l/^ 1 ^-^7 p ^ev ? n.-;l/tcM 

[014 1] *»Wk:J:*v;l/^y^^a-;l/fcai 

[0 14 2] ^KtCcfcS^l/^y^^JL— 

[0143] ytm^fr^commfcm^ftrcT-vy/ 

[014 4] *«93fcJ;SWaR7U+^y;l/ffli:3«S* 

[014 5] ^0^tc^^^g|5^^>'y r ;WS5M^^: 

[014 6] *aWfcJ:S^»»0*BS»S3b^y^ 
y XV W -5r — V frtt >y ^ v> ^ - 

[014 7] ★RWfcJJSJIfiW^BER^^^^^* 

[014 8] $P^Ccfc§M?I~v;l/ff-7^^ 

[014 9] ^pasxv- Mf^-fe;l/0*WW* 

^0T^^o 

[015 0] htr^-fe;l/O^MiWI^ 
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[hi s i] *mm&%jm^mm^m%k/^*r- 

[HI 5 2] *^aSMCMrt^jliMMCMFI 
[Hll 5 3] *«Kfcj:5MCMrt^aBRRffMCMH 
[HI 5 4] *»Wk:±«MCMrt?lffla«atfMCMHI 

[mi 5 5] ^tc^si^fn/cf^wx^i^. 



[Hi] 




[0 8] 




[«F#oKW] 

la, lb, ic, Id I C?-v7 
2 

4 )fe77^^ 

1 o ym^m-sm&mm. 

1 2 ^-XSfi 

2 0 gffil 

2 1,23 *5*y Kit 

2 4 a - 2 4 h 

2 6 a- 2 6 c V^f/^X 

2 7 

2 8 a ™ 2 8 c S)l*?f/^X 

3 o mmrnm 

3 2 «ft»R/^^ H 



[0 2] 



26c 
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